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SOCIETIES  OF  INSECTS, 

IMPfSRFECT  SOCIETIES. 

I  SEE  already,  and  I  see  it  with  pleasure,  that  you  wiQ 
#  not  content  \yourself  with  being  a  mere,  collector  of  in- 
sects. To  possess  a  cabinet  well  stored,  and  to  know  by 
what  name  each  described  individual  which  it  contains 
should  be  distinguished,  will  not  satisfy  the  love  that  is 
already  grown  strong  in  you  for  my  favouri^  pursuit; 
and  you  now  anticipate  with  a  laudable  eagerness,  the 
discoveries  that  you  may  make  respecting  the  history « 
and  economy  of  this  most  interesting  department  of  the 
works  of  our  Creator.  I  hail  with  joy  this  intention  to 
emulate  the  bright  example,  and  to  tread  in  the  hal- 
lowed steps  of  Swammerdam,  Ijeeuwenhoek,  Redi^ 
IVfadpigbi,  Vallisfeieri,  Ray,  Lister,  Reaumur,  De  Geer, 
Xiyonet,  Bonnet,  the  Hubers,  &c«;  and  I  am  confident 
that  a  man  of  your  abilities,  discernment,,  and  obser* 
yatlon  will  contribute,  in  no  small  degree^  to  thetrea^ 
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^ures  already  poured  intoi  t|ie  general  fund  by  these 
your  illustrious  predecessors. 

I  feel  not  ^  little  flattered  when  you  inform  me  that 
the  details  contained  in  my  late  letters  relative  to  this 
subject,  have  stimulated  yau  to  this  noble  resolution. — % 
Assure  yourself,  I  shall  think  no  labour  lost,  that  has 
been  the  means  of  wi^nnins^  over  to  the  science  I  love, 
the  exertions  of  a  mind  like  yours. 

But  if  the  facts  already  related,  however  extraordi- 
nary, have  had^power  to  produce  such  an  effect  upon 
you,  what  will  be  the  momentum,  when  I  lay  before 
you  more  at  large,  as  I  next  puvpose,  the  most  striking 
particulars. of  the  proceedings  of  insects  in  society,  and 
show  the  almost  incredibly  wonderful  'results  of  the 
combined  instincts  and  labours  of  these  minute  beings? 
In  comparison  with  these,  all  that  is  the  fruit  of  soli- 
tary  efforts,  though  some  of  them  suflSciently  marvel-- 
Ibus,  appear  trifling  and  insignificant:  as  the  works  of 
man  himself,  when  they  are  the  produce  of  the  industry 
and  genius  of  only  one,  oi^  a  few  individuals,  though 
they  might  be  regarded  with  admiration  by  a  being  who 
had  seen  nothing  similar  befori^  yet  when  contrasted 
with  those  to  which  the  union  of  these  qualities  in  large 
i>odies  has  given  birth^  sink  into  nothing,  and  seem 
unworthy  of  attention.  Who  would  think  a  hut  ex- 
traordinary by  the  side  of  a  stately  palace,  or  a  small 
pillage  when  in  the  vicinity  of  a  populous  and  magni- 
ficent city  ? 

Insects  in  society  may  be  viewed  und^r  several  lights^, 
and  their  assoetations  are  for  various  purposes  and  of 
diJBRerent  dnrations. 

are  societies  the  object  of  which  is'  mutual  de-*' 
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fence ;  while  that  of  otivers  Is  the  propagatictfi  of  the 
species.  Some  form  inat*auding  parties^  a^d  associate 
for  prey  and  gander  ;-^otherB  i6aeei^  as  it  should  jseem, 
under  pertain  circuibstaDceis,  merely  for  the  salce  of 
company ; — again,  others  are  brought  together  by  aoi 
cidental  causes^  and  disperse  when  these  ceased  to  opef 
rate  ^ — ^and  jBiially,  others,  which  may  be  said  to.  form 
proper  societies,  are  associated  for  the  nurture  of  theit 
young,  and,  by  the  union  of  their  Iprboars  add  in^tinetfli^ 
for  mutual  society,  help,  and  eomfort,  in  erecting  or 
repairing  their  coraEBon  habitation,  in  collecting  provir 
sions,  and  in  defending*  their  fortress  when  attacked.  ; 

With  respect  to  the  duration  of  the  societies  of  in^ 
s^cts,  some  last  only  during  their  first  or  larva  state; 
and  are  occasionally  even  restricted  to  its  earliest  pe- 
riod; — some  again  only  associate  in,  their  perfect  or 
imago  state ;  while  with  others,  the  proper  societies 
for  instance,  the  association  is  for  life.  But  if  I  divide 
societies  of  insets  into  perfect  and  imperfect,  it  wiU^ 
I  thi^k,  enable  me  to  give  you  a  clearer  and  bett^ 
view  of  the  subject.  By  perfect  societies  I  meauthosf 
that  are  associated  in  all  their  states,  live  in  a  commott 
habitation,  and  linite  t)ieir>labours  to  promote  a  caoBr 
YAon  ol^t; — and  byit^j'^r^^^sc^cieties,  those  that  are 
^ther  associated  duriag-^rt  of  their  existeiice  only,  or 
0lge  do  not  dwell  in  a  common  habitation,  nor  unttir* 
their  labours  to  promote  a  common  object.  In  the  prer 
gent  letter  I  shall  confine  myself  to  giving  you  scmie 
account  of  f77tj9er/ec<  societies.  1 

Imperfect. societies,  may  he  c<Hisidered  as  of  five  de- 
scriptions : — assiociations  for  the  sake  of  company  only 
-r-assodatiQns  of.malea  during  the;  ^a^oiiiiMr  pairings- 
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asiiociataons  formed  for  the  purpose,  of  trUTeUing  of 
emigrating  together — associations  for  feeding  together 
-—and  associations  that  undertake  some  common  work« 
The  first  of  these  associations  consists  chiefly  of  in* 
sects  in  their  perfect  state.  The  little  beetles  called 
whirlwigs  (Gyrinus^  L.)^ — ^which  may  be  seen  cluster? 
ing  in  groups  under  warm  banks  in  evecy  rirer  and 
eyery  pool,  and  wheeling  round  and  round  with  great 
velocity;  at  your  approach  dispersing  and  diving  undei^ 
water,  but  as  soon  as  you  retire  resuming  their  accus? 
tome4  movements, — seem  to  be  under  the  influence  of 
the  social  principle,  and  to  form  their  assemblies  for 
no  other  purpose  but  to  enjoy  together,  in  the  sun- 
beam, the  mazy  dance.  Impelled  by  the  same  feeling, 
in  the  very  depth  of  winter,  even  when  the  earth  is  co- 
vered with  snow,  the  tribes  of  TipuUdee  (usually,  but 
improperly,  called  gnats)  assemble  in  sheltered  situa- 
tions at  midday,  when  the  sun  shines,  smd  f(»*m  them* 
selves  iuto  choirs,  that  "ultemately  rise  and  fall  with 
rapid  evolutions**  To  see  these  little  aery  beings  ap- 
parently so  full  of  joy  and  life^  and  feeling  the  entire 
force  of  the  social  principle  in  that  dreary  season,  when 
the  whole  animal  creation  appears  to  sufier,  and  the 
rest  of  the  insect  tribes  are  toipid,  always  conveys  to 
my  mind  the  most  agreeaUb^eensations.  These  little 
creatures  may  always  be  seen  at  all  seasons  amusing 
themselves  with  these  choral  dances ;  which  Mr.  Words- 
trorth,  in  a  late  poem*",  has  alluded  to  in  the  following 
beautiful  lines :  i 

<^  Nor  wanting  here  to  entertain  the  thoi^iity 

Creatures  that  in  communities  exist,  < 

^  See  also  Markwick  In  White's  HfttU  Hi$U  ii.  856.    ^  TheJSxtUuiifn: 
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Less,  as  might  seem,  for  general  giiardianship 
Or  through  dependance  upon  mutual  aid, 
Tiian  by  participation  of  delight, 
And  a  strict  Iotc  of  fellowship  combiaed. 
^        What  other  spirit  can  it  be  that  prompts 
The  gilded  summer  flies  to  mix  and  weaye 
Their  sports  together  in  the  solar  beam, 
Or  in  the  gloom  and  twilight  ham  their  joy  ?  " 

Another  association  is  that  of  males  during  the  sea- 
fion  of  pairing.  Of  this  nature  seems  to  be  that  of  the 
cockchafer  and  femchafer  (Melolontha  vulgaris  and 
solstitialis^  F.),  which,  at  certain  periods  of  the  year 
and  hours  of  the  day,  hover  over  the  summits  of  the 
trees  and  hedges  like  swarms  of  bees,  affording,  whea 
they  alight  on  the  ground,  a  grateful  food  to  cats^  pi^^ 
and  poultry.  The  males  of  another  root-devouring 
beetle  (Hoplia  argentea^  F.)  assemble  by  myriads  be- 
fore noon  in  the  meadows,  when  in  these  inlSnite  hosts 
you  will  not  find  even  one  female*.  After  noon  the  coiv* 
gregation  is  dissolved,  and  not  a  single  individual  is  to 
be  seen  in  the  air  ^ :  while  those  of  Melolontha  vulgaris 
and  solstitialis  are  on  the  wing  only  in  the  evening. 

At  the  lAme  time  of  the  day  some  of  the  short-lived 
Ephemerae  assemble  in  numerous  troops,  and  keep 
rising  and  falling  alternately  in  the  air,  so  as  to  exbi* 
bit  a  very  amusing  scene.  Many  of  these  also  are 
males.  They  continue  this  dance  from  about  an  hour 
before  sun-set,  till  the  dew  becomes  too  heavy  or  too 
cold  for  them.  In  the  beginning  of  September,  for  two 
successive  years,  I  was  so  fortunate  as  to  witness  a 

a  The  females  {Scarahdeus  argenteus.  Marsh.)  have  red  leg^,  and  (he 
males  {Scarabaus  pulverulenlusj  Marsb.)  black, 
^  Kii  by  ip  JLiflH.  Trans.  ▼.  256, 
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spectacle  of  this  kiiid,  which  afforded  me  a  more  sub^ 
lime  gratification  than  any  work  or  exhibition  of  art 
has  power  to  communicate. — The  first  was  in  iSll : — 
taking  an  evening  walk  by  a  river  near  my  house^  when 
the  sun  declining  fast  towards  the  horizon  shone  forth 
without  a  cloud,  the  whole  atmosphere  over  and  near 
the  stream  swarmed  with  infinite  myriads  of  Ephemerse 
and  little  gnats  of  the  genus  Chironomus^  Latr.,  which 
in  the  sun-beam  appeared  as  numerous  and  more  lucid 
than  the  drops  of  rain,  as  if  the  heavens  were  shower- 
ing down  brilliant  gems. — ^Afterwards,  in  the  following 
year,  one  Sunday,  a  little  before  sun-set,  I  was  enjoy- 
ing a  stroll  with  a  friend  at  a  greater  distance  from  th6 
river,  when  in  a  field  by  the  road-side  the  same  pleas>* 
ing  scene  was  renewed,  but  in  a  style  of  still  greater 
magnificence;  for,  frort^  some  cause  in  the  atmosphere, 
the  insects  at  a  distance  looked  much  larger  than  they 
really  were.     The, choral  dances  consisted  principally 
of  Ephemerae,  but  there  were  also  some  of  Chironomi ; 
this  former,  however,  being  most  conspicuous,  attracted 
our  chief  attention — alternately  rising,  and  falling,  in 
the  fliU  beam  they  appeared  so  transparent  and  glori^- 
ous,  that  they  scarcely  resembled  any  thing  material-^ — 
they  reminded  us  of  angels  and  glorified  spirits  drink- 
ing life  and  joy  in  the  effulgence  of  the  Divine  favour*. 
Th^bard  of  Twickenham,  firom  the  terms  in  which  his 
beautiful  description  of  his  sylphs  is  conceivedin  The 
RapeoftheLock^  seemstohavewitnesscd  the  pleasing 
'  scene  here  described : 


a  The  authors  of  this  work  were  the  Mritnesses  of  the  magaificent 
scene  here  described.  It  was  on  the  second  of  September,  the  first  was 
on  the  ninth  of  that  month. 
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'     <<  Sonic  to  the  siin  their  insect  wings  utifold,    '  *      -  r 

I  Waft  on  .the  breeze,  or  sink  in  douds  of  gold  ; 

'  Transparent  forms,  too  fine  for  mortal  sight^ 

Their  fluid  bodies  half  dissolved  in  light ; 
Loose  to  (he  y^/ind  their  airy  garments  flew. 
Thin  glittering  textures  of  the  filmy  dew, 
Dipt  in  the  richest  tincture  of  the  skies, 
Where  light  disports  in  ever  mingling  dyes, 
While  every  beam  new  transient  colours  flings. 
Colours  that  change  whenever  4hey  wave  their  wings/*  ' 

I  wisli  you  may  have  the  good  fortune  next  year  to 
be  a  spectator  of  this  all  but  celestial  dance.  In  the 
mean  time,  in  May  and  June,  their  season  of  love,  you 
may  often  receive  much  gratification  from  observing 
the  motions  of  a  countless  host  of  little  black  flies  of 
the  genus  Empisy  (  E.  mauray  F.)  which  at  this  period 
of  the  year  assemble  to  wheel  in  aery  circles  over  stag- 
nant  waters,  with  a  rush  resembling  thdt  of  a  hasty 
shower  driven  by  the  wind.  « 

The  next  description  of  insect  associations  is  of  those 
that  congregate  for  the  purpose  of  travelling  or  emi- 
grating together.  De  Geer  has  given  an  account  of 
the  larvse  of  certain  gnats  (TipulcBy  L.)  which  assemble 
in  considerable  numbers  for  this  purpose,  so  as  to  form 
a  band  of  a  finger's  breadth,  and  of  from  one  to  two 
yards  in  length.  And,  what  is  remarkable,  while  upon 
their  march,  which  is  very  slow,  they  adhere  to  each 
other  by  a  kind  of  glutinous  secretion ;  but  when  dis- 
turbed they  separate  without  diSiculty^  Kuhn  men- 
tions another  of  the  TipuUdoR  (from  the  antennae  in  his 
figure,  which  is  very  indiiferent,  it  should  seem  a  spe- 
cies of  agaric-gnat  (Mycetophila)  ),  thelarvae  of  whicli 

aDeGeer,vi.338..' 
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live  in  society  and  emigrate  in  files,  like  the  caterpillar 
of  the  procession«moth.  First  goes  one,  next  follow 
tfro,  then  three,  &c.,  so  as  to  exhibit  a  serpentine  ap- 
pearance, probably  from  their  simultaneous  undulating 
motion  and  the  continuity  of  the  files ;  whence  the  com-* 
mon  people  in  Germany  call  them  (or  rather  the  file 
'  when  on  march)  heerwurnij  and  view  them  with  great 
dread,  regarding  them  as  ominous  of  war.  These  larvaB 
are  apodes,  white,  subtransparent,  with  black  heads^. 
-^But  of  insect  emigrants  none  are  more  celebrated 
than  the  locusts,  which)  when  arrived  at  their  perfect 
state,  assemble  as  before  related,  in  such  numbers,  as 
in  their  flight  to  intercept  the  sun-beams,and  to  darken 
whole  countries ;  passing  from  one  region  to  another, 
and  laying  waste  kingdom  after  kingdom  t^^bul  upon 
these  I  have  already  said  much,, and  shall  have  occa- 
sion again  to  enlarge.-^The  same  tendency  to  shift 
their  quarters  has  been  observed  in  our  little  indige* 
nous  devourers,  the  Aphides.  Mr,  White  tells  us, 
that  about  three  o'clock  in  the  afternoon  of  the  first 
of  August  1785,  the  people  of  the  village  of  Selborne 
were  surprised  by  a  shower  of  Aphides  or  smother-flies, 
which  fell  in  those  parts.  Those  that  walked  in  the 
street  at  that  juncture  found  themselves  covered  with 
these  insects,  which  settled  also  upon  the  hedge^and  in 
the  gardens,  blackening  all  the  vegetables  where  they 
alighted.  His  annuals  were  discoloured  by  them,  and 
the  stalks  of  a  bed  of  onions  quite  coated  over  for  six 
days  after.  These  aripies,  he  observes,  were  then,  no 
doubt,  in  a  state  of  emigration,  and  shifting  their  quar- 
ters \  and  might  have  come  from  the  great  hop-planta* 

ft  NaturfoTich^  xvU.  ^Q. 
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tiohs  of  Kent  or  Sussex,  the  wind  being  all  tbat  day 
in  the  east.  They  iver^  observed  at  the  same  time  in 
great  clouds  about  Farnham,  and  all^along  the  vale 
Irom  Famham  to  Alton*.  A  similar  emigration  of 
these  flies  I  once  witnessed,  to  my  great  annoyance, 
"when  travelling  later  in  the  year^  in  the  Isle  of  Ely. 
The  air  was  so  full  of  them,  that  they  were  incessantly 
flying  into  my  eyes,  nostrils,  Sec. ;  and  my  clothes  were 
covered  by  them.  And  in  1814,  in  the  autumn,  the 
Aphides  were  so  abiindant  for  a  few  dayd  in  the  vici* 
nity  of  Ipswich,  as  to  be  noticed  with  surprise  by  the 
^Dost  ineuriotts  observers. 

As  the  locust-eating  thrush  (Turdus  gryllivorus^  L.) 
accompanies  the  locusts,  so  the  CoccinellsB  seem  to  pur*- 
sue  the  Aphides;  for  I  know  no  other  reason  to  as- 
sign for  tire  vast  number  that  are  sometimes,  especially 
in  the  autumn,  to  be  met  with  on  the  sea-coast  or  the 
banks  of  large  rivers.  Many  years  ago,  those  of  the 
Hnmber  were  so  thickly  strewed  with  the  common 
L<ady-bird  (C.  septempunctata^  L.),  that  it  Was  difficult 
to  avoid  treading  upon  them.  Some  years  afterwards 
I  noticed  a  mixture  of  species,  collected  in  vast  num- 
bers, on.  the  sand-hills  on  the  sea-shore,  at  the  north- 
west extremity  of  Norfolk.  My  friend  the  Rev.  Peter 
Liathbury  made  long  since  a  similar  observation  at 
Orford,  on- the  Suffolk  coast;  and  about  five  or  six 
years  ago  they  covered  the  cliffs,  as  I  have  before  re- 
mark^**, of  all  the  watering-places  on  the  Kentish  and 
Sussex  coasts,  to  the  no  small  alarm  of  the  supersti- 
tious, who  thought  thein  forerunners  of  some  direful 
0TiL  These  last  probably  emigrated" with  the  Aphides 
from  the  hop-groundsn    Whether  the  latter  and  their 

•  Nat.  nut.  iu  m,  ;  Vou  J.  IM  £d.  SM. 
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dey6iarers  cross  the  sea  has  not  been  ascertained^ 
that  the  Coccinellse  attempt  it^  is  evident  from  tb?ir 
alig^hting  upon  ships  at  sea,  as  I  have  witnessed  myself. 
— ^Tbis  appears  clearly  to  have  bpen  tlie  case  with  an- 
other emigrating  insect,  the  savi "^fiy  {Tenthrede)  of  thi> 
turnip  (which,  though  so  mischievous^  appears  never 
to  have  been  described ;  it  is  nearly  related  to  T.  Cen* 
tijbtice^  Panz.)*".  It  is  the  general  opinit^n  in  Norfolk^ 
MK  Marshall  informs  u&^^  that  these  insects  come  from 
«ver  sea.  A  farmer  declared  he  saw  tliem  arrive  m 
(douds  SQ  as  to  darken  the  air;  the  fishermen  asserted 
that  they  had  repeatedly  seen  flights  of  them  pass  over 
their  lieads  when  they  were  at  a  distance  from  land ; 
9nd  on  the  beach  and  cliffs  they  were  in  such  quanti- 
ties, that  they  might  have  bee&  taken  up  by  i^ovelsK 
CuIL  Threemiles  in-land  they  were  described  as  re* 
sembling  swsurms  of  bees.  This  was  in  August  1782. 
Une0tomoIogical  observers,  such  as  farmers  and  fisher^ 
men,,  might  easilymistake  one  kind  of  insect  for  another; 
but  supposing  them  correct,  the  swarms  in  question 
mi^ht  perhaps  have  passed  from  Lincolns^hire  to  Nor- 
folk.— ^M einecken  tells  us,  that  he  once  saw  in  a  village 
in  Anhalt^  on  a  clear  day,  about  four  in  the  afteriK^on^ 
such  a  cloud  of  dragon^flies  (Libeltulwy  JU.)  as  almost 
concealed  the  sun,  and  not  a  little  alarmed  the  villagers^ 
.under  the  idea  that  they  were  locusts*';  several  in-* 
gtances  are  given  by  Rasel  of  similar  clouds  of  these 
insects  having  been  seen  in  Silesia  and  other  districts**^; 
and  Mr.  Woolnough  of  HoUesley  in  Suffolk,  a  most 
attentive  observer  of  nature,  once  witnessed  such  an 
army  6f  the  smaller  dragon-flies  {Agriotty  F.)  flying 

■  Fn»  Germ,  Init  xltx,  18.  *  Thilos,  Trmns.  Uxitt.  217. 
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imland  from  the  sea,  as  to  cast  a  slight  sfaadoW  over  d 
field  of 'four  4creB  as  they  passed. — Professor  Waich 
states,  that  one  nighi  about  eleven  o^cloek,  sitting  in 
hi$  study,  bis  attention  was  attracted  by  what  seemed 
the  pelting  of  hail  against  his  window,  which  surpris- 
ing him  by  its  long  continuance^  he  opened  the  windoi^'t, 
and  fouhd  the  noise  was  occasioned  by  a  flight  of  the 
froth  frog-'hopper  {Cicada  spumaria^  L.)?  which  en^* 
tered  the  room  in  stvch  numbers  as  to  cover  the  table^ 
From  this  circumstance  and  the  <;ontinuance  of  the 
pelting,  which  lasted  at  least  half  an  hour,  an  idea 
jnay  b6  formed  of  the  vast  host  of  this  insect  passing 
over.     It  passed  from  east  to  west ;  and  as  his  window 
faced  the  soiith,  they  only  glanced  against  it  oblique- "" 
ly«.     He  afterwards  witnessed,  in  August,  a  similar 
emigration  of  myriads  of  a  kind  of  beetle  (CarabUs 
vulgaris,  L.)^— -Another   writer  in  the  same  work, 
H.  Kapp,  observed  on  a  calm  sunny  day  a  prodigious 
flight  of  the  noxious  cabbage- butterfly  (Papilio  BraS' 
,5ic£K,  Li.),  which  passed  from  north-^east- to  south-west, 
.and  lasted  two  hours ^     Kalm  saw  these  last  insects 
.midway  in  the  British  Channel^.    Lindley,  a  writer 
r  in  the  'Royal  Military  Chronicle,  tells  us,  that  in  Bra- 
zil, in  the  beginning  of  March  1803,  for  many  days 
^successively  there  was  an  immense  flight  of  white  and 
.  yellow  butterflies,  probably  of  the  same  tribe  as  the 
cabbage-butterfly.    They  were  observed  never  to  set- 
.  tie,  but  proceeded  in  a  directibn  from  north-w^st  to 
south-east.     No  buildings  seemed  to  stop  them  from 
steadily  pursuing  their  course  ^    which  being  to  the 

-  •■  NaLuxforscKv  .III,  *  Ibid.  xi.  95i 
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ocean,  a{  only  a  sniall  distance,  they  must  consequently 
perish.  It  is  remarked  that  at  this  time  no  other  kindt 
of  butterfly  is  to  be  seen,  though  the  country  usually 
abounds  in  such  a  variety^. — Major  Moor,  while  sta- 
tioned at  Bombay,  as  he  was  playing  at  chess  one  even- 
ing with  a  frietid  in  Old  Womfin's  Island,  near  that 
place,  witnessed  an  immense  flight  of  bugs  {Cimic€s\ 
which  were  going  westward.  They  were  so  numerous 
as  to  cover  every  thing  in  the  apartment  in  which  he  was 
sitting. — When  staying  at  Aldeburgh,  on  the  eastera 
coast,  I  have,  at  certain  times,  seen  innumerable  in- 
sects upon  the  beach  close  to  the  waves,  and  appa« 
rently  washed  up  by  them.  Though  wetted,  they  were 
quite  alive.  It  is  remarkable,  that  of  the  emigrating 
insects  here  enumerated,  the  majority — for  instance 
the  Libellulae,  Coccinellae,  Carabi,  Cicadas,  &e.—  are 
not  usually  social  insects,  but  seem  to  congregate,  like 
swallows,  merely  for  the  purpose  of  emigration.  What 
incites  them  to  this  is  one  of  those  mysteries  of  nature^ 
which  at  present  we  cannot  penetrate.  A  scarcity  of 
food  urges  the  locusts  to  shift  their  quarters ;  and  too 
confined  a  space  to  accommodate  their  numbers  occa- 
sions the  bees  to  swarm  :  but  neither  of  these  motives 
can  operate  in  causing  unsocial  insects  to  congregate. 
It  is  still  more  difficult  to  account  for  the  impulse  that 
urges  these  creatures,  with  their  filmy  wings  and  fra- 
gile form,  to  attempt  to  cross  (he  ocean,  and  expose 
themseU'es,  one  would  think,  to  inevitable  destructiqn* 
Yet,  though  we  are  unable  to  assign  the  cause  of  (his 
singular  instinct,  some  of  the  reasons  which  induced 
the  Creator  to  endow  them  with  it  maybe  conjectured^ 

*  R,  Mijit  Chron.  for  March  1815,  p.  458. 
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This  is  clearly  one  of  the  mode*  by  which  their  nam* 
liers  are  kept  within  dae  limits,  as,  doubtless,  the  great 
majority  of  these  adventurers  perish  ii^  the  waters. 
Thus,  also,  a  great  supply  of  food  is  furnished  to  those 
fish  in  the  sea  itself,  which  at  other  seasons  ascend  the 
rivers  in  search  of  them ;  and  this  probably  is  one  of 
the  means,  if  not  the  only  one,  to  which  the  numerous 
islands  of  this  globe  are  indebted  for  their  insect  po^ 
pulation.  Whether  the  insects  I  observed  upon  the 
beach  wetted  by  the  waves,  had  flown  from  our  own 
sbores,  and  falling  into  the  water  had  been  brought 
back  by  the  tide ;  or  whether,  they  had  succeeded  in 
the  attempt  to  pass  from  the  continent  to  us,  by  flying 
as  &r  as  they  could,' and  then  falling  had  been  brbiight 
by  the  waves,  cannot  certainly  be  ascertained;  but 
Kalm's  observation  inclines  me  to  the  latter  opinion. 

The  next  order  of  imperfect  associations  is  that  of 
those  insects  which  feed  together : — these  areof  two  de- 
scri'ptions-^those  that  associate  in  their Jirst  or  last  state 
only,  and  those  that  associate  in  all  theii:  states.  The 
first  of  these  associations  is  often  very  short-lived  :  a 
patch  of  eggs  is  glued  to  a  leaf;  when  hatched,  the 
little  larvae  feed  side  by  side  very  amicably,  and  a  plea* 
sant  sight  it  is  t<^  see  the  regularity  ;ivith  which  this 
work  is  often  done,  as  if  by  word  of  command ;  but 
when  the  leaf  that  served  for  thbir  cradle  is  consumed, 
their' society  is  dissolved,  and  each  goes  where  he  can 
to  seek  his  own  fortune,  regardless  of  the  fate  or  lot  of 
bis  brethren.  Of  this  hind  are  the  larvas  of  the  saw- 
fij  of  the  gooseberry,  whose  ravages  I  have  recorded 
before*,  and  that  of  the  cabbage-butterfly  ;>  the  latter, 

•  Vol..  I.  ;8d  Ed.  197. 
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however,  keep  longer  together,  and  seldom  wholly  86'^ 
parate»  In  their  final  state,  I  have  noticed  that  the  m* 
dividuals  of  Thrips  Phympus^  the  fly  that  causes  us  in 
hot  weather  such  intolerable  titillation,  are  very  fond 
of  each  other^s  company  when  they  feed.  Towards  the 
latter  end  of  last  July,  walking  through  a  wheat-field, 
I  observed  that  all  the  blossoms  of  Convolvulus  arvensis^ 
though  very  numerous,  were  interiorly  turned  quite 
black  by  the  infinite  number  of  these  insects,  which 
were  coursing  about  within  them. 

But  the  most  interesting  insects  of  this  order  axe 
those  which  associate  in  all  their  states. — Two  pbpu^- 
lous  tribes,  the  great  devastators  of  the  vegetable 
world,  the  one  in  warm  and  the  other  in  cold  climates, 
to  which  I  have  already  alluded  under  the  headoferai* 
grations — you  perceive  I  am  speaking  of  Aphides  and 
JLocusts — are  the  best  examples  of  this  order :  although, 
'  concerning  the  societies  of  the  first,  at  present  we  can 
only  say  that  they  are  merely  the  result  of  a  common 
origin  and  station  :  but  those  of  tlie  latter,  the  locusts, 
.wear  more  the  appearance  of  design,  and  of  being  pro^ 
educed  by  the  social  principle. 

So  much  as  the  world  has  suffered  from  these  sini'p 
mals%  it  is  extraordinary  that  so  few  observations  have 
)>een  made  upon  their  history,  ecpnomy,  and  mode  of 
proceeding.  One  of  the  best  accounts  seems  to  be 
that  of  Professor  Pallas,  in  his  Travels  into  the  South*^ 
ern  Provinces  of  the  Russian  Empire.  The -species  to 
which  his  principal  attention  was  paid  appears  to  have 
been  the  Grt/llus  italicus^  in  its  larva  and  pupa  states: 
^'  In  serene  warm  weather,"  says  he,  "  the  locusts  are 

•  See  Vol.  I.  8d  Ed.  214.   ' 
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til  (bll  motion  in  the  ntomiDg  immediately  after  tbe 
evaporation  of  the^  dew ;  arid  if  no  dew  has  fallen,  they, 
appear  as  soon  as  the  sdn  imparts  hts  genial  warmth* 
At  first  some  are  seen  running  about  like  messengers 
among  the  reposing  swarms,  which  are  lying  partly, 
compressed  upon  the  ground,  at  the  side  of  small  emt* 
nences,  and  partly  attached  to  tall  plants  and  shrabs« 
Shortly  after  the  whole  body  begins  to  move  forward 
in  one  direction  and  with  little  deviation.  They  re- 
semble a  swarm  of  ants,  all  taking  the  same  course,  at 
small  distances,  but  without  touching  each  other :  they 
uniformly  travel  towards  a  certain  region  as  fast  as  a 
fly  can  run,  and  without  leaping,  unless  pursued ;  m 
which  case,  indeed,  they  disperse,  but  soon  collect 
again  and  follow  their  former  route.  In  this  manner 
they  advance  from  morning  to  evening  without  halting, 
frequently  at  the  rate  of  a  hundred  ikthoms  and  up* 
ffards  in  the  course  of  a  day.  Although  they  prefer 
marching  along  high  roads,  footpaths,  or  open  tracts; 
yet  when  their  progress  is  opposed  by  bushes^  hedges^ 
^nd  ditches,  they  "penetrate  through  them  :  their  way 
can  only  be  impeded  by  the  viraters  of  brooks  or  canals^ 
as  they  are  apparently  terrified  at  every  kind  of  mois- 
ture* Often,  however,  .they  endeavour  to  gain  the  op- 
posite bank  with  t^e  aid  of  overhanging  boughs ;  and 
if  the  stalks  of  plants  or  shrubs  be  laid  across  the  wa<» 
ter,  they  pass  in  close  columns  over  these  temporary 
bridges ;  on  which  they  even  seem  to  rest  and  enjoy 
tbe  refiresbing  coolness.  Towards  sun-set  the  whole 
swarm  gradually  collect  in  parties,  and  creep  up  th^ 
lilants^  or  encamp  on  slight  eminences.  On  cold, 
cloudy,  or  raijny  days  they  do  not  traiveK-^As  soon  as 
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^ey  acquire  wings  tbey  progressively  disperse,  but  fidill 
fly  about  in  large  sivarms*." 

•^  In  the  month  of  May,  when  the  ovaries  of  these 
insects  vrere  ripe  and  turgid,'*  says  Dr.  Shaw^,  "each, 
of  these  swarms  began  gradually  to  disappear,  and  re-» 
tired  into  the  Mettijiah,  and  other  adjacent  plains, 
where  they  deposited  their  eggs.  These  were  no  sooner 
hatched  in  June,  than  each  of  the  broods  collected  iU 
self  into  a  compact  body,  of  a  furlong  or  more  in  square ; 
and  marching  afterwards  directly  forwards  toward  the 

8ea,v  they  let  nothing  escape  them they  kept  their 

ranks  ^  like  men  of  war;  climbing  over,  as  tbey  advanced, 
every  tree  or  wall  that  was  in  their  way ;  nay,  they  en-* 
tered  into  our  very  houses  and  bed-chambers,  like  so 
manyihteves.-"-'-— A  day  or  two  after  one  of  these  hordes 
was  in  motion,  others  were  already  hatched  to  march 

and  glean  after'them. -Having  lived  near  a  month 

in  this  manner — -they  arrived  at  their  full  grofwth, 
and  threw  off  their  nifrnpha-state  by  casting  their  out- 
ward skin.  To  prepare  themselves  for  this  change, 
they  clung  by  their  hinder  feet  to  some  bush,  twig,  or 
corner  of  a  stone  ;  and  immediately,  by  using  an  undu<i 
lating  motion^,  their  heads  would  iSrst  break  out,  and 
then  the  rest  of  their  bodies.  The  whole  transforma* 
)(ion  was  performed  in  seyen  or  eigtrt  minutes;  aft;er 
which  they  lay  for  a  small  time  in  a  torpid  and  seem- 
ingly in  a  languishing  condition ;  but  as  soon  as  the 
sun  and  the  air  had  hardened  their  wings,  by  drying 
up  the  moisture  that  remained  upon  them  after  cast- 
ing their  sloughs,  they  reassumed  their  former  vora- 
city, with  an  addition  of  strength  and  agility.    Yet 

*  PaUas,  ii.  4«2-6.  ^  Trawb,  18T. 
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they  continued  not  long  in  this  state  before  they  vvisire 
entirely  dispersed."  The  species  Dr,  Shaw  here  speaks; 
of  js  probably  not  the  Gryllus  migratorius^  L. 

The  old  Arabian  fable,  that  they  are  directed  iu^ 
their  flights  by  a  leader  or  king%  has  been  adopted, 
but  I  think  without  sufficient  reason,  by  several  travel*, 
lers.  Thus  Benjamin  Bulliva^,  in  his  observations 
on  the  Natural  History  jof  New  England^,  says  that 
^  the  locusts  have  a  kind  of  regimental  discipline,  and 
as  it  were  some  commanders,  which  show  greater  and 
more  splendid  wings  than  the  common  ones,  and  arise 
first  when  pursued  by  the  fowls  or  the  feet  of  the  tra« 
veller,  as  I  have  often  seriously  remarked.''  And  in 
like  terms  Jackson  observes,  that  '^  they  have  a  gov^n*. 
ment  amongst  themselves  similar  to  that  of  the  bees, 
and  ants ;  and  when  the  {Sultan  Jerraad)  king  of  the 
locusts  rises,  the  whole  body  follow  him,  not  one  soli-, 
tary  straggler  being  left  behind*"."  But  that  locusts 
have  leaders,  like  the  bees  or  ants,  distinguished  from 
die  rest  by  the  sise  and  splendour  of  their  wings,  is  a 
circumstance  that  has  not  yet  been  estaUished  by  any 
satisfactory  evidence ;  indeed,  very  strong  reasons  may* 
be  urged  against  it.  The  nations  of  bees  and  ants,  it 
must  be  observed,  are  housed  together  in  one  nest  or 
hive,  the  whole  population  of  which  is  originally  de*.' 
rived  from  one  common  mother,  and  the  leaders  of  the 
swarms  in  each  are  the  females.  But  the 'armies  of 
locusts,  though  they  herd  together,  travel  together, 
and  feed  together,  consist  of  an  infinity  of  separate  ia-> 
milies,  all  derived  from  difierent  mothers,  who  have ' 

a  Boehart,  Hierotiric.  tl.  I.  4.  c.  8.  460,    b  Ip  Fhibs,  7Van*.  for  1698. 
c  Jackson*!  ilf«f:0«ro,  51. 
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laid  their  eggs  in  separate  cells  or  houses  in  the  earth ; 
9o  that  there  is  little  or  no  analogy  between  the  socie« 
ties  of  locusts  and  those  of  bees  and  ants;  and  this 
pretended  sultan  is  something  quite  different  from  the 
queen-beeorihe  female  ailts.  It  follows,  therefore,  that 
as  the  locusts  have  no  common  mother,  like  the  bees^' 
to  lead  their  swarmis,  there  is  no  one  that  nature,  by  a 
different  organization  and  ampler  dimensions,  and  a 
more  august  form,  has  destined  to  this  high  ofBce.  The 
only  question  remaining  is,  whether  one  be  elected 
from  the  rest  by  common  consent  as  their  leader,  or 
whether  their  instinct  impels  them  to  follow  the  first 
that  takes' flight  or  alights.  This  last  is  the  learned 
Bochart's  opinion,  and  seems  much  the  most  reason-' 
able^.  The  absurdity  of  the  other  supposition,  that  an 
election  is  made,  will  appear  from  such  queries  as  these, 
at  which  you  may  smile — Who  are  the  electors?  Are 
the  myriads  of  millions  all  consulted,  or  is  the  electire 
franchise  confined  to  a  few  ?  Who  holds  the  courts, 
and  takes  the  votes  ?  Who  casts  them  up  and  declares 
I  the  result?  When  is  the  election  made? — The  larvce 
appear  to  be  as  much  under  government  as  the  perfect: 
insect. — Is  the  monarch  then  chosen  by  his  peers  when 
they,  first  leave  the  egg  and  emerge  from  their  subter- 
ranean caverns  ?  or  have  larva,  pupa,  and  imago  each' 
tiieir  separate  king?  The  account  given  us  in  Scrip- 
ture is  certainly  much  the  most  probable,  that  the  lo-: 
custs  have  no  king,  though  they  observe  as  much  order, 
and  regularity  in  their  movements  as  if  they  were 
under  military  discipline,  and  had  a  ruler  over  them^.r 
Some  species  of  ants,  as  we  learn  from  the  admirable 

tt  Bocliart,  Hierozoic,  ubi  supra.  b  Proverbs  xxx,  87. 
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kistory  of  them  by  M.  P.  Huber,  though  they  go  forth 
by  common  consent  upon  their  military  expeditions^ 
yet  the  order  of  their  columns  keeps  perpetually  chain 
ging ;  so  that  those  who  lead  the  van  at  the  first  setting 
out,  soon  iail  into  therear^and  others  take  their  place; 
their  successors  do  the  same ;  and  such  is  the  constant 
order  of  their  march.  It  seems  probable,  ad  these  co^ 
lumns  are  extended  to  a  considerable  length,  that  the 
object  of  this  successive  change  of  leaders  is  to  convey 
constant  intelligence  to  those  in  the  rear,  of  ivhat  is 
going  forward  in  the  van.  Whether  any  thing  like 
this- takes  place  for  the  regulation  of  their  motions  ia 
the  innumerable  locust-armies,  which  are  sometimes 
eo-extensive  with  vast  kingdoms ;  or  whether  their  in- 
stinct simply  directs  them  to  follow  the  first  that  mores 
or  flies,  and  to  keep  their  measured  distance,  so  that^  ^ 
as  the  prophet  speaks,  ^^  one  does  not  thrust  another, 
and  they  walk  every  one  in  his  path*^,^'  must  be  left 
to  future  naturalists  to  ascertain.  And  I  think  that^ 
you  will  join  with  me  in  the  wish  that  travellers,  who 
have  a  taste  for  Natural  History,  and  some  knowledge 
of  insects,  would  devote  a  share  of  attention  to  the 
proceedings  of  these  celebrated  animals,  so  that  We 
might  have  facts  instead  of  fabled. 

^he  last  order  of  imperfect  associations  approached 
nearer  to  perfect  societies,  and  is  that  of  those  insects 
which  the  social  principle  urges  to  unite  in  some  com- 
mon work  for  the  benefit  of  the  Community* 

Amongst  the  ColeopteroyAteuehus  pilulariusy  abee^e 
before  mentioned,  acts  under  the  influence  of  this  prin- 
ciple.   ^^  I  have  attentively  admired  their  industry  and 

a  Joel  ih  8.    . 
C  ^ 
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fbutual  assistii^  of  each  other/'  says  Catesby,  ^Mn 
rolling  those  globular  balls  from  the  place  where  they 
made  them,  to  that  of  their  interment,  which  is  usually 
the  distance  of  some  yards,  more  or  less.  This  they 
{>erform  breech  foremost,  by  raising  their  hind  parts^ 
forcing  along  the  ball  with  their  hind  feet.  Two  or 
three  ^them  are  sometimes  engaged  in  trundling  one 
ball,  which,  from  meeting  with  impediments  from  the 
unevenness  of  the  ground,  is  sometimes  deserted  by 
them  :  it  is  however  attempted  by  others  with  success^ 
unle^  it  happens  to  roll  into  some  deep  hollow  chink, 
Where  they  are  constrained  to  leave  it;  but  they  con- 
tinue  their  work  by  rolling  off  the  next  ball  that  comes 
in  their  way.  None  of  them  seem  to  know  their  own 
balls,  but  an  equal  care  for  the  whole  appears  to  Uffieet 
all  the  community*." 

Many  larvae  also  of  JLepidoptera  associate  with  this 
vtew,  some  of  which  are  social  only  during  part  of  their 
existence,  and  others  during  the  wliole  of  it.  The 
first  of  these  continue  together  while  their  united  la*- 
b&urs  are  beneficial  to  them ;  but  when  they  reach  a 
certain  period  of  their  life,  they  disperse  and  become 
solitary.  Of  this  kind  are  the  caterpillars  of  a  little 
butterfly  (Papilio  Cinxia)  which  devour  the  riarrowi- 
leaved  plantain.  The  families  of  these,  usually  amount- 
ing to  ^bout  a  hundred,  unite  to  form  a  pyramidal 
silken  tent,  containing  several  apartments,  which  is 
pitched  over  some  of  the  plants  that  constitute  their 
food,  and  shelters  them  both  from  the  sun  and  the  rain. 
When  they  have  consumed  the  provision  which  it  co- 
vers, they  construct  a  new  one  over  other  roots  of  ibis 

a^Catesby^»  CaroUnayiu  111.     Sec  above,  Tul.  1. 2d  Ld.  350. 
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plant ;  and  sometime  four  or  five  of  these  encumpr 
ments  may  be  seen  within  a  foot  or  two  of  each  other* 
Agc^nst  winter  they  weave  and  erect  a  stronger  habi- 
tiiticm  of  a  rounder  form,  not  divided  by  any  partitions^ 
f  n  which  they  lie  heaped  one  upon  another,  each  being 
rolled  np.  About  AprU  they  separate,  and  continue 
solitary  till  they  assume  the.  pupa. 

Reaumur,  to  whom  1  am  indebted  for  this  account, 
has  also  given  us  an  interesting  history  of  another  inr 
sect,  the  gold-tail-rooth  before  mentioned,  whose  cater- 
pillars are  of  this  description.  They  belong  to  tb^t 
fiimily  of  BombyceSy  which  envelop  their  eggs  in  hair 
plucked  from  their  own  body.  As  soon  as  one  ofthese 
young  caterpillars  is  disclosed  from  the  egg,  it  begins  t^ 
feed;  another  quickly  joins  it,  placing  itself  by  its  side ; 
thus  they  proceed  in  succession  till  a  file  is  fi>rmed 
across  the  leaf: — a  second  is  then  begun;  and  after 
this  is  completed,  a  third—and  so  they  proceed  till  th? 
whole  upper  surface  of  the  leaf  is  covered :— ^but  as  a 
single  leaf  will  not  contain  the  whole  family,  the  xe* 
mainder  take  their  station  upon  the  adjoining  ones.  No 
sooner  have  they  satisfied  the  cravings  of  hunger,  than 
they  begin  to  think  of  erecting  a  common  habitation, 
which  at  first  is  only  a  vaulted  web,  that  cdvers  the 
l^f  they  inhabit,  but  by  their  united  labours  in  due 
time  grows  into  a  magnificent  tent  of  silk,  containing 
various  apartments  sufficient  to  defend  and  shelter 
them  all  from  the  attack  of  enemie^t  and  the  inclemency 
of  the  seasons.  As  our  caterpillars,  like  eastern  mon- 
archs,  are  too  delicate  to  adventure  their  feet  upon 
the  rough  bark  of  the  tree  upon  which  they  feed,  they 
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lay  a  silken  carpet  over  every  road  and  pathway  lead- 
ing to  their  palace/  which  extends  as  far  as  they  have 
occasion  to  go  for  food.  To  the  habitation  just  de- 
scribed they  retreat  during  heavy  rains,  and  wheiif 
the  sun  is  too  hot: — they  likewise  pass  part  of  the 
night  in  them ; — and,  indeed,  at  all  times  sdme  may 
usually  be  found  at  home.  Upon  any  sudden  'alarm 
they  retreat  to  them  for  safety,  and  also  when  they  cast 
tiieir  skins  :— in  the  winter'  they  are  wholly  confined 
to  them,  emerging  again  in  the  spring :  but  in  May  and 
.  June  they  entirely  desert  them ;  and,  losing  all  their 
love  for  society,  live  in  solitude  till  they  become  pupsB, 
which  takes  place  in  about  a  month.  When  they  de- 
sert their  nests,  the  sprders  take  possession  of  them ; 
which  has  given  rise  to  a  prevalent  though  most  absurd 
opinion,  that  they  are  the  parents  of  these  caterpillars  S 

With  other  caterpillars  the  association  continues 
during  the  whqle  of  the  larva  state.  De  Geer  mentions 
one  of  the  Tenthredinidas  of  this  description  which  form 
a  common  nidus  by  connecting  leaves  together  with 
silken  threads,  each  larva  moreover  spinning  a  tube  of 
the  same  material  for  its  own  private  apartment,  in 
twhich  it  glides  backwards  and  forwards  upon  its  back^. 
I  have  observed  similar  nidi  in  this  country ;  the  insects 
that  form  them  belong  to  the  Fabrician  genus  JLyia. 

The  most  remarkable  insects,  however,  that  arrange 
under  this  class  of  imperfect  associates,  are  those  that 
observe  a  particular  order  of  march.  Though  they 
move  without  beat  of  drum,  they  maintain  as  much 
regularity  in  their  step  as  a  file  of  soldiers.  It  is  a  mos^ 

^  Vol.  1. 2d  Ed.  476,    Reaumur,  ii.  123.         ^  lie  i^tJtt^  \\\  1()29, 


i 


WW 


IHPEKKEGT  SOOXETIES  OF  IITBBCTB;  29 

ajfreeable  sight,  says  one  of  Nature's  most  fiiTOUred 
sMlrairers,  Bonnet,  to  see  several  hundreds  of  the  larva 
of  P.B.Jfeustria  marching  after  each  other,  som<e  in 
straight  lines,  others  in  curves  of  various  inflection,  re* 
sembling^  from  their  fiery  colour,  a  moving  cord  of  gold 
stretched  upon  a  silken  ribband  of  the  purest  white; 
this  ribband  is  the  carpeted  causeway  that  leads  to 
their  leafy  pasture  from  their  nest.  Equally  amusing 
is  the  progress  of  another  moth,  the  Pityocampay  be* 
fere  noticed ;  they  march  together  from  their  common 
citadel,  consisting  of  pine-leaves  united  and  inwoven 
with  the  silk  wbich  they  spin,  in  a  single  line :  in  fol*- 
lowing  each  other  they  describe  a  multitude  of. grace* 
ful  corves  of  varying  figure,  thus  forming  a  series  of 
living  wreaths,  which  change  their  shape  every  mo* 
ment : — all  move  with  a  uniform  pace,  no  one  pressing 
too  forward  or  loitering  behind  ;  when  the  first  stops, 
all  stop,  each  defiling  in  exact  military  order*. 

A  still  more  singular  and  pleasing  spectacle,  when 
their  regiments  march  out  to  foragf ,  is  exhibited  by 
the  Processionart/  Bombyx.  This  moth^  which- is  a 
native  of  France,  and  has  liot  yet  been  feund  in  this 
country,  inhabits  the  oak.  Each. family  consists  of 
from  600  to  800  individuals.  When  young,  they  have 
no  fixed  habitation,  but  encamp  sometimes  in  one  place 
and  sometimes  in  another,  t  under  the  shelter  of  their 
web :  but  when  they  have  attained  two-thirds  of  their 
growth,  they  weave  for  themselves  a  common  tei|t,  ber 
ibre  described^.  About  sun-set  the  regiment  leaves 
its  quarters;  or,  to  make  the  metaphor  harmonize  witk 

*  Bonnet,  ii.  67.  *  Vol.  I.  2d  Ed.  478. 
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iiie'triirial  name  of  the  aftimal,  the  nonlsfi  their  conmh 
fafnin.    At  tbetr  head  is  a  chief,  by  whose  moveweoti 
their  proceedion  is  regulated.  When  he  stops,  all  stdp)         1 
and  proceed  when  he  proceeds ;  three  pr.four  of  his 
iihniediate  fcdlowers  succeed  in -the  same  line,  the  head         | 
of  the  second  touching  the  tail  of  the  first ;  then  comes  j 

ah  equal  series  of  pairs,  next  of  threes,  and  so  oo  as 
far  as  fifteen  or  twenty.  The  whole  procession  moves 
regularly  on  with  an  even  pace,  each  file  treading  up<m  * 
the  steps  of  those  that  precede  it.  If  the  leader,  ar« 
riving  at  a  particular  point,  pursues  a  different  direc- 
tion, all  march  to  that  point  before  they  turn.  Pro- 
bably in  this  they  are  guided  by  some  scent  imparted 
to  the  tracks  by  those  that  pass  over  them.  Sometimes 
the  order  of  procession  is  different ;  the  leader,  who 
moves  singly,  is  followed  by  two,  these  are  succeeded 
by  three,  then  come  four,  and  so  on.-  When  the  leader, 
— who  in  nothing  differs  from  the  rest,  and  is  probably 
the  caterpillar  nearest  the  entrance  to  the  nest,  fol* 
lowed,  as  I  have  described, — has  proceeded  to  the 
distance  of  about  two  feet,  more  or  le^s,  he  makes  a 
halt ;  during  which  those  which  remain  eome  forth, 
take  their  places,  the  company  forms  into  files,  the 
inarch  is  resumed,  and  all  follow  as  regularly  as  if  they 
kept  time  to  music.  These  larvae  may  be  occasionally 
found  at  mid-day  out  of  their  nests,  packed  close  one 
to  another  without  nfaking  any  movement ;  so  that,  al-> 
though  they  occupy  a  space  sufficiently  ample,  it  is  not 
easy  to  discover  them.  At  other  times,  instead  of  being 
«imply  laid  side  by  side,  they  are  formed  into  singular 
masses,  iu  which  they  are  heaped  one  upon  anotheV) 


IXPBBVBCT  gOClBTIES  OF  IN8BCT«. 


S5 


and  as  it  were  interwoven  together.    Thus  also  they 

are  disposed  in  their  i^ests.    Some^mes  theirianiilies 

divide  into  two  bands,  which  never  afterwards  unite  \ 

I  have  nothing  further  of  importance  to  communi- 

eate  to  you  on  imperfect  societies  t  in  my  next  I. shall 

begin  the  most  interesting  subjeet  that  Entomology 

offers ;  a  subject,  to  say  the  least,  including  as  great 

a  portion  both  of  instruction  and  amusement  as  aany 

branch  of  Natural  History  affords  ; — I  mean  those 

perfect  associations  whidi  have  for  their  great  object 

the  laultiplication  of  the  species,  and  the  education,  if 

such  a  term  may  be  here  employed,  of  the  young.  This 

is  too  fertile  a  theme  to  be  confined  to  a  sin^e  letter^ 

but  iBU$t  occupy  several* 

I  am,  &€• 

a  Reaumur, U.  ISO. 
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PERFECT  SOCIETIES.    {White  Atits  and Ants.) 

Th  e  associations  of  insects  of  which  my  last  letter  gave 
you  a  detail,  were  of  a  very  imperfect  kind,  both  as  to 
their  object  and  duration  :  but  those  which  I  am  now 
to  lay  before  you  exhibit  the  semblance  of  a  nearer 
approach,  both  in  their  principle  and  its  results,  to 
the  societies  of  man  himself.  There  are  two  kindred 
sentiments,  that  in  these  last  act  with  most  powerful 
energy — desire  and  affection. — From  the  first  proceed 
many  wants  that  cannot  be  satisfied  without  the  inter* 
course,  aid,  and  cooperation  of  others ;  and  by  the  last 
we  are  impelled  to  seek  the  good  of  certain  objects, 
and  to  delight  in  their  society.    Thus  self-love  com- 
bines with  philanthropy  to  produce  the  social  principle, 
both  desire  and  love  alternately  urging  us  to  an  inter- 
course with  each  other ;  and  from  these  in  union  ori- 
ginate the  multiplication  a;id  preservation  of  the  spe<<^ 
cies.     These  two  passions  are  the  master-movers  in 
this  business ;  but  there  is  a  third  subsidiary  to  them, 
which,  though  it  trenches  upon  the  social  principle, 
considered  abstractedly,  is  often  a  powerful  bond  of 
union  in  separate  societies-r-you  will  readily  perceive 
that  I  am  speaking  of  fear; — under  the  influence  of  this 
passion  these  are  ^rawn  closer  together,  and  unite  more 
intim||jtely  for  defence  against  some  common  enemy, 
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and  to' raise  works  of  munition  that  may  resist  his  at- 
tack. - 

The  main  instrument  of  association  is  language,  and 
no  association  can  be  perfect  where  there  is  not  a  com^ 
mon  tongue.  The  origin  of  nationality  was  difference 
of  speech : — ^at  Babel,  when  tongues  were  divided,  na« 
tions  separated.  Language  may  be  understood  in  a 
larger  sense  than  to  signify  inflections  of  the  voice, — ^it 
may  well  include  all  the  means  of  making  yourselfun*- 
derstood  by  another,  whether  by  sounds,  gestures,  signs, 
or  words :  the  two  first  of  these  kinds  may  be  called  na* 
4ural  language,  and  the  two  last  arbitrary  or  artificial. 

I  have  said  that  perfect  societies  of  insects  exhibit 
the  semblance  of  a  nearer  approach,  both  in  their  prin* 
ciple  and  its  results,  to  the  societies  of  man  himself, 
because,  unless  we  could  perfectly  understand  what  in* 
stinct  is,  and  how  it  acts,  we  cannot,  without  exposing 
ourselves  to  the  charge  of  temerity,  assert  that  these 
are  precisely  the  same. 

But  when  we  consider  the  otgect  of  these  societies, 
the  preservation  and  multiplication  of  the  species ;  and 
the  means  by  which  that  object  is  attained,  the  united 
labours  and  cooperation  of  perhaps  millions  of  indivi- 
duals, it  seems  as  if  they  were  impelled  by  passions 
very  similar  to  those  main-springs  of  human  associa- 
tions, which  I  have  just  enumerated.  Desire  appejars 
to  stimulate  them-^love  to  allure  them — fear  to  alarm 
them.  They  want  a  habitation  to  reside  in,  and  food 
for  their  subsistence.  Does  not  this  look  as  if  desire 
were  the  operating  cause,  which  induces  them  to  unite 
4heir  labours  to  construct  the  one  and  provide  the 
other  I  Their  nests  contain  aiiumerous  family  of  he)p» 
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less  brood*  Dees  not  love  here  seeia  to  urge  them  ta 
that  exemplary  and  fond  attention^  and  those  wire* 
mitted  afid  indefatigable  exertions  manifested  by  the 
whole  community  for  the  benefit  of  these  dear  objEsets? 
Is  it  not  also  evidenced  by  their  general  and  singular 
attachment  to  their  females^  by  their  mutual  caresses^ 
by  their  feeding  eaeh  other,  by  their  apparent  syrapa* 
thy  with  suffering  individuals  and  endeaTours  to  re* 
lieire  them,  by  their  readiness  to  help  those  that  are  iit 
difficulty,  and  f.nally  by  their  sports  and  assemblies 
fiir  relaxation  ?  That  fear  produces  its  influence  upon 
them  seems  no  less  evident,  when  we  see  them,  agii* 
tatedby  the  approach  of  enemies,  endeavour  to  remove 
what  is  most  dear  to  them  beyond  their  reach,  unite 
,  their  efforts  to  repel  their  attacks,  and  to  construct 
w<»*ks  of  defence.  They  appear  to  have  besides  a  com« 
Bion  l^tnguage ;  fqr  they  possess  the  faculty,  by  signi* 
ficative  gestures  and  sounds,  of  communicating  their 
wants  and  ideas  to  each  other. 

Tiere  are,  however,  the  following  great  differences 
between  human  societies  and  those  of  insects.  Man  ia 
susceptible  of  individual  attachment,  whieli  forms  the 
basis  of  bis  happiness,  and  the  source  of  his  purest  and 
dearest  enjoyments : — whereas  the  love  of  insects  seemft 
to  be  a  kind  of  patriotism  that  is  extended  to  the  whole 
community,  never  distinguishing  individuals,  unless^ 
as  in  the  instance  of  the  female  bee,  connected  with 
tbiit  great  object. 

Man  also,  endowed  with  reason,  forms  a  judgement 
from  circumstauces,  and  by  a  variety  of  means  can.  at* 
tain  the  same  end.  Besides  the  language  of  nature^  ges« 
tares,  and  exclamations,  which  the  passions  produce^^ 
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he  is  gifted  with'  the  diVihe  filcaltj  of  speech,  and  can 
^fXpresB  hid  thoughts  by  articulate  sounds  or  artifk&tl 
language. — Not  so  our  social  insects.  Every  speeief 
has  its  peculiar  mode  <>f  proceeding,  to  which  itacUierHt 
as  to  the  law  of  its  nature,  never  deviating  but  ufider 
the  control  of  imperious  circumstances ;  for  in  parti-* 
eular  instances,  as  you  wiU  see  when  I  come  to  ti^eat 
of  their  instincts,  they  know  how  to  vary,  though  Mt 
very  materially,  from  tbe  usual  mode\  Bat  they  ne- 
ver depart,  Kke  man,  from  the  general  system ;  and, 
in  cbmmon  with  the  rest  of  the  animal  kingdom,  they 
have  no  articulate  language. 

Human  associations,  under  the  direction  of  re^sM 
and  revelation,  are  also  formed  with  higher  views,-*-! 
mean  as  to  government,  morals,  and  religioB  ? — ^with 
respect  to  the  last  of  these,  the  social  insects  of  course 
can  have  nothing  to  do,  except  that  by  their  wonderfnl 
proceedings  they  give  man  an  occasion  of  glorifying  in« 
great  Creator ;  but  in  their  instincts,  extraordinary 
as  it  may  seem,  fhey  exhibit  a  semblance'  of  the  two 
fenner,  as  will  abundantly  appear  in  the  course  of  our 
eorrespoadence. 

I  shallnot  detain  you  longer  by  pre&tory  remarks 
from  the  amusing  scene  to  which  I  am  eager  to  intro^ 
duce  you ;  but  the  following  observations  of  M.  P*  Hii<* 
foer  on  this  subject  are  so  just  and  striking,  that  I  iaui« 
not  refiain  from  copying  them. 

«  Plosieiin  d^entre  ear  (Insedei)  sayent  user  d«  ^essoorces  tiif  ^nieus^t 
4tLi»  lc8  circoDtfUMices  diificUes:  ils  sortent  alorB  de  leor  roQiine  acoou- 
tomee  et  sembleiit  agir  d^apr^s  la  posUton  dajis  laij^Ue  iis  se  tronveirti 
c*e8t  la  8ans  doute  Ton  des  ph^nom^DesIesplus  curienx  de  I'histoire  na* 
turelle.  Hober,  Nouvelle»  Observations  $ttr  Us  AbeiUtSy  \u  198. — Com- 
pare alio  ibid.  260, 6ote  N.  B. 
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^^  The.  history  of  insects  that  live  in  solitude  con" 
sists  of  their  generation,  their  peculiar  habits,  the 
metamorphoses  they  undergo;  their  manner  of  life 
under  each  successive  form;  the  stratagems  for  the 
attack  of  their  enemies,  and  the  skill  with  which  they 
construct  their  habitation :  but  that  of  insects  which 
form  numerous  societies,  is  not  confined  to  some  re- 
markable proceedings,  to  some  peculiar  talent :  it  offers 
new  relations,  which  arise  from  common  interest^  from 
the  equality  or  superiority  of  rank ;  from  the  part  which 
each  member  supports  in  the  society;— 4ind  all  these 
relations  suppose  a  connexion  between  the  different  in- 
dividuals of  which  it  consists,  that  can  scarcely  exist 
but  by  the  intervention  of  language :  for  such  may  be 
called  every  mode  of  expressing  their  wishes,  their 
wants,  and  even  their  ideas,  if  that  name  may,  be  giveit 
to  the  impulses  of  instinct.  It  would  be  difficult  to 
explain  in  any  other  way  that  concurrence  of  all  wills 
to  one  end,  and  that  species  of  harmony  which  the  whole 
of  their  institution  exhibits."  , 

The  great  end  of  the  societies  of  insects  being  the 
rapid  multiplication  of  the  species,  Providence  has 
employed  extraordinary  means  to  secure  the  fulfilment 
of  this  object,  by  creating  a  particular  order  of  indivi- 
duals in  each  society,  which,  freed  from  sexual  pur-^ 
suits,  may  give  themselves  wholly  to  labour,  and  thus 
absolve  the  females  from  every  employment  but  that  of 
furnishing  the  society  from  time  to  time  with  a  sufficient 
supply  of  eggs  to  keep  up  the  population  to  its  proper 
standard.  In  the  case  of  the  Termites,  the  office  of  work- 
ing for  the  society,  as  these  insects  belong  to  an  order 
whose  metamorphosis  is  semi-eomplete,  devolves*  upon 
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tke  larvae;  the  neuters,  unless  these  should  prove  to  be 
the  larvae  of  males,  being  the  soldiers  of  the  community. 

From  this  circumstance  perfect  societies  may  be  di-* 
vided  into  two  classes ;  the  6r8t  including  those  whose 
workers  are /ai^Do;,  and  thesecond  those  whose  workers^^^ 
are  neuters^  The  white  ants  belong  to  the  former  of 
these  classes,  and  the  social  Hymenaptera  to  the  latter. 

Before  I  begin  with  the  history  of  the  societiesi  of 
white  ants,  I  must  notice  a  remark  that  has  been  made 
applying  to  societies  in  general — that  numbers  are  es- 
sential to  the  full  development  of  the  instinct  of  social 
animals.  This  has  been  observed  by  Bonnet  with  re- 
spect to  the  beaver^ ;  by  Reaumur  of  the  hive-bee ;  and 
by  M  •  P.  Huber  of  the  humble->bee^.  Amongst  hymeno- 
pterous  social  insects,  however,  the  observation  seems 
not  universally  applicable,  but  only  under  particular 
circumstances;  for  in  incipient  societies  of  ants,  humble- 
bees,  and  wasps,  one  female  lays  the  foundations  of 
them  at  jfirst  by  herself;  and  the  first  brood  of  neuters 
diat  is  hatched  is  very  small. 

I  have  on  a  former  occasion  given  you  some  account 
of  the  devastation  produced  by  the  white  ants,  or  TV- 
fnUeSj  the  species  of  which  constitute  the  first  class 
of  perfect  societies^;  I  shall  now  relate  to  you  some 

a  Lemploy  occasionally  the  term  fwuter.9,  though  it  is  not  perfectly  pro- 
per, for  the  sake  of  convenience;— strictly  speaking,  they  may  rather  be 
regarded  as  imperfect  or  sterile  females.  Yet  certainly,  as  the  imperfec- 
tion of  their  organization  unfits  them  for  sexnal  purposes,  the  term  neuter 
is  not  absolutely  improper.  b  (Euv»  ix.  163. 

t  M.  P.  Huber  in  Linn,  Trans,  vi.  256,     Ileaum.  t. 

d  Vol.  I.  2d  Ed,  24?. 
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ftif  tber  partkuiars  of  their  iistory,  which  will,  I  hop^^ 
give  yoii  a  belter  opinion  of  them. 
.  7iie  wajority  of  these  animals  are  natives  of  tropical 
eOHAtries,  tboug^h  two  species  are ,  indigenous  to  Eu- 
i^epe;  one  of  which,  thought  to  have  been  imported,  i« 
come  so  near  to  us  as  Bourdeaux.  The  iUilest  ac« 
C9mt  hitherto  given  of  their  history  is  that  of  Mr. 
Smeathman,  in  the  JPhilosoplUeal  Transactions  for  1781; 
which,  rince  it  has  in  many  particulars  been  con^rmed 
by  the  observations 'of  succeeding  naturalists,  though 
in  $ome  things  he  was  evidently  mistaken,  I  shall 
abridge  for  you,,  correcting  him  where  he  appears  to 
}^  in  error,  and  adding  firom  Latreille,  and  the  MSL 
of  a  French  naturalist  resident  on  the  spot,  kindly  fur- 
Bisfaed  by  W.  J.  Hooker,  esq**  what  they  have  ob- 
S0rf  ed  wiA  respect  to  those  of  Bourdeaux  and  Ceylon. 
The  white  ants,  though  they  belong  to  the  Neuroptera 
order,  borrow  their  instinct  from  the.  hymenoptei'oas 
8(wual  tribes,  and  in  conjunction  with  the  ants  {Fonmcay 
connect  the  two  orders.  TlM»r  societies  consist  of  five 
different  descriptions  of  individuals — workers  or  larvae 
— ^nymphs  or  pupae — ^neuters  or  soldiers — males,  and 
fonales. 

.  1.  TJibd  workers  or  larvae,  answering  to  the  hymenb^* 
.pterous  neuters,  are  the  most  numerous  and  at  the 
same  time  most  active  part  of  the  community ;  upon 
wllom  devolves  the  office  of  erecting  and  repairing  the 
buildings,  collecting  provision,  attending  upon  the  fe- 
male, conveying  the  eggs  when  laid  to  what  Smeath- 

a  Author  Xii  a  very  interesting  Tout  in  Iceland,'^  tpleo^S^  Sf«|Ogra]»lf 
on  the  Genus  Jungermawiia^  &c. 
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msn  calls  tbe  nurseries,  aaid  feeding  the.  yom^  lakrasi 
611  they  are  old  enough  to  take  care  of  themselTes*. 
They  are  distinguished  irom  the  soldiers:  by  their  di^ 
minutive  size,  by  tij^lr  round  heads  and  shorter  man** 
bibles. 

'  3.  The  ity^ripA^  or  pupee.  These  were  noA  noticed  by 
Smeathman,  who  mistook  the  neuters  for  them  t — tbey^ 
differ  in  nothing  from  the  laryse,  and  probably  are; 
equally  active,  except  that  they  have  rudhnents  bC 
wings,  or  rather  the  wings  folded  up  in  cases  {PUro^ 
Ikecas).  They  were  first  observed  by  Latreille;.  nor 
did  they  escape  the  author  of  the  MS.  above  alluded 
to,  who  mistook  them  for  a  different  kind  of  larvae*. 
.  3.  Tlie  neuters,  erroneously  called  by  Smeathmaft 
pupie.  These  are  much  less  numerous  than  the  workn 
6rs,  bearing  the  proportion  of  one  to  one  hundred,  and 
exceeding  them  greatly  in  bulk.  They  are  also  di*-^ 
stinguishable  by  their  long  and  large  head,  armed  with 
very  long  subulate  mandibles.  Their  office  is  that  o$ 
sentinels ;  and  when  the  nest  is  attacked,  to  them  isf 
committed  the  task  of  defending  it.  The^  neuters  are 
quite  unlike  those  in  the  Hymenopiiera  perfect  socie^ 
ties,  which  f^em  tabe  a  kind  of  abortive  females,  and 
there  is  nothing  analogous  to  them  in  any  other  defNurt<^ 
ment  of  Entomology* 

:  4.  and  5.  Mates  WEiA  fsnuUesy  or  the  insects  arrived 
at  their  state  of  perfection,  and  capable  of  continuing 
the  species.  There  is  only  one  of  each  in  every  sepa*^ 
rate  society ;  they  are  exempted  from  all  participation 
in  the  labours  and  employments  occupying  the  rest  of 
the  community,  that  they  may  be  wholly  devoted  to 
the  furnishing  of  constant  accessions  to  the  population 
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of  ik^  Qoimy.  TboUgh  at  their  first  diselosure  firom 
tlie  pupa  ihef  have  four  wkigfs,  like  the  feipale  ailts 
Ady soda  fast  them ;  but  they  may  then  be  distinguish" 
ed  ftom  the  blind  l&rvfi,  pupae,  a|d  niuiers,  by  their 
large  and  prominent  eyes". 

The  first  establishment  of  a  colony  of  Termites  taked 
plaee  in  the  fcdlowiag  manlier.  In  the  evening,  soon 
after  the  first  tcvnado,  which  at  the  latter  end  of  tb^ 
dry  eeascm  proclaims  the  approach  of  the  ensuing  i*aiDsy 
these  atiimals,  having  attained  to  their  perfect  state,  m 
which  theyare  furnished  and  adorned  with  two  pair  of 
wings,  emerge  from  their  clay«built  citadels  by  myri« 
ad&and  myriads,  to  seek  their  fortune.  Borne  on  thesd 
attiple  wings,  and  carried  by  the  wind,  they  fill  theair, 
entering  the  houses,  extinguishing  the  lights,  and  eveit 
^taetitiaes  being  driven  on  board  the  ships  that  are  not 
fkr  from  the  shore.  The  next  morning  they  are  dis^ 
tovered  covering  the  surface  of  the  earth  and  waiber&x 
deprived  of  the  wings  which  enable  them  to  avc^d  their 
fiuttierous  enemks,  and  which  are  (hiIv  calculated  to 
edtiry  th^m  a  few  hours,  and  looking  I&e  larg^'  n>ag^, 
geils;  from  the  most  a<itive,  indv^trious,  and  rapacious^ 
th^y  ^fe  now  become  the  most  helpless  and  cowardly 
bieAngsin  naturc^^  and  the  pv^  of  innumerable^  eniemied^ 
to  the  smallest  of  which  they  make  not  the  least  rdsist^^ 
Hace;  Ins^d^,  e^p^ially  ants,  which  are  always  oa 
Ihe  hUM  fer  them,  iMvilig  no  place  unexplor^ ;  binls^ 
l^til^s,  b^Bts>  Uttd  ^ven  man  himself  look  up«B  tfaia 

a  Tlw  nftftera  th  idl«i«fliiec4»  bear  aalroD(per  analogy  to  tlie  laryaa  ihim 
tp  the  perfect  insects  |  and,  after  aU,  m^  possibly  tarn  oat  to  be  lanrs^, 
perhaps  of  ibe  males.   Huber  seems  to  doubt  their  being  neuters*  I^ow, 
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/i»V«nt  9(9  tiieiF  harvesi,  «nd)  as  yon  biTe  beeii  told  h^ 
fore,  mafee  them  their  ibod ;  so  that  scareely  a  single 
pair  in  maay  iqiUions  get  into  a  pliEice  of  safety,  falSl 
Che  first  lav  of  nature,  and  lay  the  foundation  of  anew 
eovmiunity.  At  this  time  th6y  are  seen  running  upcat 
the  gFwnd,  the  male  after  the  female,  and  sometimeB 
two  ebastng  one,  and  ecmtending  with  great  eagerness^ 
ir^gardless  of  the  innumerable  dangers  that  surround 
tb^ffl,  who  shall  win  the  prize. 

The  workers,  whoare  continually  prowling  about  in 
their  covered  ways,  occasionally  meet  with  one  of  these 
pairs,  and,  being  impelled  by  their  instinct,  pay  them 
hcnnage,  and  they  are  elected  as  it  were  to  be  king  and 
qneen^  or  rather  father  and  mother,  of  a:  new  cokmy^e 
Ul  that  are  not  so  fortnnate,  inevitably  parish ;  and, 
considering  the  infinite  host  of  their  enemies,  prob^|ily 
in  the  course  of  the  following  day.  The  workers,  aa 
apon  as  this  ele^ion  takes  place,  begin  to  inclose  their 
OJB^  rulers  in  ^  small  chamber  of  clay,  before  deserir 
hedS  suited  to  their  siise^  the  entrances  to  which  are- 
only  large  enough  to  admit  themselves  and  the  neiitersi^ 
but  moeh  too  small  for  the  royal  pair  to  pass  through; 
^^^'So  that  their  statet»f  royaky  is  a  state  of  confinement^^ 
WA  BO  continue  during  the  remainder  of  their  exist- 
ence^  '  The  impregnation  of  the  female  is  supposed  to 
take  place  after  this  eonfinement,  and  she  soon  begins 
(o  fornish  the  iafositccdohy  with  new  inhabitamts.  liie 


a  111  this  these  animals  vary  from  the  ns^al.  instinct  of  the  social  J^- 
metH/pterOj  fbb  ants,  ihe  wasps,  and  the  hiiailile<»foee»^wUh  whom  the 
females  taythe  first  fiMmdatioos  of  thec<iloBles,viiassiBted  byaay  ntutfen  i 
•^^ut  km  the  swanM  4if  the  hive*bee  an  dection  may,  perhaps,  ia 
ioitaoccs,  be  said  to  take  place.  b  Voi,,  ]*  !^  ikk.  6tS« 
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€are  of  feeding  her  and  her  male  companion  devolve 
upoii  the  industrious  larvs,  ivho  supply  them  both  witli 
«very  thing  that  they  want.  As  sbe  incri^ases  in  di- 
mensions^ th^y  keep  enlarging  the  cell  in  which  she  is 
dietained.  When  the  business  of  ovipositron  commences^ 
they  take  the  eggs  from  the  female,  and  deposit  them 
in  the  nurseries  \  Her  abdomen  now  begins  gradually^ 
to  extend,  till  in  process  of  time  it  is  enlarged  to  1500 
or  2000  times  the  size  of  the  rest  of  her  body,  and  her 
bulk  equals  that  of  20,000  or  30,000  workers.  This 
part,  often  more  than  three  inches  in  length,  is  now  a 
vast  matrix  of  eggs,  which  make  long  circumvolutions 
through  numberless  slender  serpentine  vessels : — it  is 
also  remarkable  for  its  peristaltic  motion,  (in  this  re- 
sembling the  female  ant^,)  which,  like  the  undulations 
of  .water,  produces  a  perpetual  and  successive  rise  and 
fall  over  the  whole  sur&ce  of  the  abdomen,  and  occa- 
sions  a  constant  extrusion  of  the  eggs,  amounting  some* 
times  in  old  females  to  sixty  in  a  minute,  or  eighty 
thousand  apd  upwards  in  twenty-four  hours'^*  As  these 
females  live  two  years. in  their  perfect  state,  how  astCH 
nishing  must  be  the  number  produced  in  that  time! 

This  incessant  extrusion  of  eggs  must  call  for  the  at* 
tention  of  a  large  number  of  the  workers  in  the  royal 
chamber  (and  indeed  it  is  always  full  of  them),  to  take 
them  as  they  come  forth  and  carry  them  to  the  nurse* 
ries;  in  which^  when  hatched,  they  are  provided  with 
food,  and  receive  every  necessary  attention  till  they  are 

V 

«  See  Vol.  I.  8d  Ed.  513.      b  Gould's  Jccouni  of  EngUsh  Jnts^  22. 

«  Tbe  late  JoIm  Hmkter  dissected  two  yoong  queens.  In  the  abdomen 
be  f!iMiiid  lw»ovaries«  oomiitlDgiif  moiiy  hiwdrcd  oviducit,  tnch  contaift^ 
>Df  ijummei&Ueegp.  . 
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able  to  shift  for  ihemselves. — One  remarkable  circum- 
stance attends  these  nurseries — ^they  are  always  covered 
with  a  kind  of  mould,  amongst  which  arise  numerous 
globules  about  the  siee  of  a  small  pin's  head.  This  is 
probably  a  species  oi  Mucor;  and  by  Mr.  Konig,  who 
found  them  also  in  nests  of  an  East-^Indian  species  of 
Termes,  is  conjectured  to  be  the  food  of  the  laryie. 

The  royal  cell  has  besides  some  soldiers  in  it,  a  kind 
<»f  body  guard  to  the  royal  pair  that  inhabit  it ;  and  the 
surrounding  apartments  contain  always  many  both  la- 
bourers  and  soldiers  in  waiting,  that  they  may  succes- 
f  ively  attend  upon  and  defend  the  common  father  and 
mother,  on  whose  safety  depend  the  happiness  and 
even  existence  of  the  whole  community  ;  and  whoni 
these  faithful  subjects  never  abandon  even  in  the  last 
distress. 

The  manner  in  which  the  Termites  feed  the  young 
brood,  before  they  commence  their  active  life  and  are 
admitted  to  share  in  the  labours  of  the  nest,  has  not, 
as  fiir  as  I  know,  been  recorded  by  any  writer :  I  shall 
Iherelbre  leave  them  in  their  nurseries,  and  introduce 
you  to  the  bustling  scene  ^hich  these  creatures  exhi- 
bit in  their  first  state  after  they  are  become  useful.  To 
do  this,  in  vain  shoiild  I  carry  you  to  one  of  their  nests 
* — you  would  scarcely  see  a  single  one  stirring — ^though, 
perhaps,  under  your  feet  there  would  be  millions  going 
and'returning  by  a  thousand  different  ways.  Unless 
I  possessed  the  power  of  Asmodeus  in  Le  Diable  Bou 
ieuXj  of  showing  you  their  houses  and  covered  ^ays 
with  their  roofs  removed,  you  would  return  home  as 
wis^  as  you  came;  for  these  little  busy  creatures  are 
tmght  by  Providence  always  to  work  under  cover.  If 
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they  have  to  traf  el  over  a  rock  or  iip  a  tree,  they  vault 
ivith  a  coping  of  earth  the  route  they  mean  to  fmr^ue^ 
and  they  form,  subterraneati  paths  and  tunnels^  some 
of  a  diameter  wider  than  the  bore  of  a  large  cannon,  on 
all  sides  from  their  habitation  to  their  vari<Hi6  objecli 
of  attack;  or  which  sloping  down  (for  they  cannot  <i^ell 
mount  a  Burfiice  quite  perpendicular)  penetrate  to  the 
flepth  of  three  or  four  feet  under  their  nests  into  tho^ 
earth,  till  they  arrive  at  a  soil  proper  to  be  used  iii  th# 
ereddoa  of  their  buildings.     Were  they,  indeedv  to 
expose  themseh'es,  the  race  would  soon  be  anmhtllted 
by  their  innumerable  enemies.   This  eirCBinstaiiiise  hai 
deceived  the  author  of  the  MS.  acco«nit  of  those  hi 
Ceylon,  who,  speaking  of  the  nests  0f  th^se  in^^ts  ih 
that  isliand,  which  he  describes  s^  twelve  feet  high,  obt 
setves,  that  "  They  may  be  considered  as  a  largie  dty^ 
which  contains  a  great  number  of  houses,  and  thiese 
houses  an  intiniite  number  of  cells 'or  apartments  -:'■'■-  >-'■ 
these  celte  appear  to  me  to  coininunioate  with  eacll 
other,  but  not  the  houses.    I  have  convinced  tnyeelf, 
by  bringing  together  the  broken  walls  of  one  trf*  thecal 
cities  '^the  nest  or  cone,  that  h  does  not  commMic^t^ 
with  any  other,  nor  with  ihe  exterior  of  the  cone-**-a 
Tery  eurioas  circumstance,  whioli  I  will  noit  4^^t{^ke 
to  explain.  Qtlwr  cavities  ce^nMrninieifctf  by  a  ^eiy  nai> 
row  titnnel."    By  wot  looking  for  subterranean  com*e 
munications,  he  was  probaMy  led  iatp  this  error.        v 
You  have  before  heard  of  tbe^r  diligence  in  building, 
Z>oe9  a<iy  accident  hapipen  to  4jie%r  various  structuiMeS'^ 
or  are  diey  dislodged  fitMti  any  of  their  cotered  nmys^^ 
ihey  ane'stiU  nrore  active  and  exj^ilioufei  in  repairitig^ 
(Jetting  0f/$,  of  si^it  ^s  «oo)i  Us  |)Oi^d^Me, — f^id'tb&y  v^^ 
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as  fiut  or  Aster  Aimi  any ansectsof  their  size,-^iii  a  auii 
^e  Bight  they  wtil  restore  a  gallery  <^  three  dr  foor 
yards  in  length.  U^  attacking  the  nest,  you  divide  it 
in  halves^  leaving  the  royal  chamber,  and  tbiifi  lay  open 
thousands  of  apartments^  all  will  be  shut  up  with  tlietv 
sheets  of  clay  by  the  next  morning  ;^ — ^nay,  even  if  the 
whole  be  denolisfaed,  provided  the  king  and  the  queen 
be  left,  evory-  interstice  between  th^  ruia%  at  which 
elMier  cold  er  wet  can  possibly  enter,  will  be  covered^ 
and  in  a  year  the  buttding  wiU  be  raised  nearly  to  iti 
priftme  sine  and  grandeur. 

BesideS'bttilding  and  repairiAg,  a  great  dealof  Aeiv 
time  i$  occupied  in  making  necessary  alterations  in 
their  mansion  and  its  approaches*  The  royal  presefiee* 
ekamber,  as  the  female'  increasas  in  sixe,  must  be  gra* 
daatly  enlarged,  the  nurseries  must  be  removed  to  a 
greater  d^ance,  thechaaibers  and  exterior  of  the  neef 
receive  daily  accessions  to  provide  for  a  daily  inereas* 
iog  populalion«^afid  the  direction  of  their  coveredwaye 
must.oliien  be  vs»*ied,  when  tf^  old  stock  of  provi^iod 
is  exhausted  and*  new  discovered. 

Th^  GiJlectloa  of  provisions  for  thefise  of  the  colony 
is  another  employment^  which  necessarily  calls  t^  in^ 
cessant  att^tion  i  these  to  the  naked  eye  appear  liko 
raspings  of  woo4;'-»and  they  ai^e^  as  you  hav^  eeen^ 
great  destroyers  of  timber,  whether  wrought  or  Wk* 
wrought:t»-but  wiijen  examined  by  the  microscope,  they 
are  C»«nd  to  consist  eiMefly  of  gums  and  the  inspissated 
jtticee  of  plants,  wliicii^  forraedlnto  little  masses,  are 
stcMred  up  in  magazines  made  of  clay. 

Wiien  any  €mek  bold  enough  to  attadc  their  nesi 
and  mvike  a  breach  ia4ts  walls^  the  labourers^  who  are 


iiicapaUe  ofAgtitingj  rddre  within,  and  give  plfiftre  I0 
another  description  of  itBiohafaitants^  whose  office  it  ia 
to  defend  the  ^rtress  when  aasaibd  by  enemies; ^^  these, 
ns  ohsearvad  before,  are  the  neuters  or  soldiers.  If  the 
breach  be  made  itk  a  slight  part  of  ike  bnilding^  one 
of  these  omnes  out  to  reconnoitre^  he  then  retires  and 
gives  the  alarm.  Two  or  three  others  next  appear^ 
scrambling  as  &st  as  Ihey  can  one  after  the  other  ;-*-to 
these  succeed  a  large  body,  who  rash  fi>rih  with  as  milch 
speed  as  the  breach,  will  permit,  their  numbers  conti** 
nually  increasing  during  the  attacks  It  is  not  easy  to 
describe  ihe  rage  and  fury  by  which  these. diminvtiYe 
heroes  seem  actuated.  In  their  haste  they  frequently 
miss  their  hold,  and  tumble  down  the  sides  of  their  bill : 
they  soon,  however,  recover  themselves,  and,  biein|^ 
blind,  bite  every  thing  they  run  against.  If  the  attaiak 
procpedsy  the  bustle  and  agitation  increase  to  a  ten- 
fold degree,  and  their  fury  is  raised  to  its  highest  pitch. 
Wo  to  him  whose  hands  or  legs  they  can  come  at !  for 
they  will  make  their  fimged  jaws  meet  at  the  veryl&rst 
stroke,  drawing  as  much  blood  as  will  counterpoise 
their  whole  body,  and  never  quitting  their  hold,  even 
though  they  are  puUed  Jimb  from  limb.  The  naked 
legs  of  the  Negros  expose  them  frequently  to  this  in>* 
jury;  and  the  stockings K>f  the  Eurppean  are  not  sufiU 
cient  to  defend  him* 

On  the  other  hand,  if,  aft^  the  first«ttack,  you  get  a 
little  out  of  the  way,gi  ving  them  no  further  interruption, 
supposing  the  assailant  of  their  citadel  is  gone  beyond 
their  reach,  in  less  than  half  an  hour  they  will  retire 
into  the  nest;  and  before  they  have  all  entered,  you 
.will  see  the  labourers  in  motion,  hastening  in  varioup 
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^hreciions  towards  tlie  breach,  «very  one  carryi^  in  bis 
tiic^atha  mass  of  mortar  half  as  big  as  iiis  bodly%  reacLj 
steispered :— Uiis  mortar  is  mado.t>f  the  finer  parts  of  tfaa 
gravel,  whkh.tfaey  probably; sdect  in  tiie  subterranean 
•pits  or  passages  before  described^  whioh^  worked  up  to 
A  proper  consistence,  hardens  to  tbe  solid  substance 
resemblingstone,  of  whkb  their  nests  are  constructed. 
As  fiistas  they  eome  up,  each  sticks  its  burthen  upon 
•the  breach ;  and  this  is  done  with  so^  much  regularity 
and  dispatch,  that^lthongh  thousands,  nay  -miUfonfi, 
^flhre  employed,  they  never  appear  to  embarrass  or  in- 
-termpt  <Hie  another.  By  the  united  labours  of  such 
«n4nfintte  host  of  creatures  the  wall  so6n  rises  and  the 
•breach  is  rejmired** 

While  the  labonrers  are  thus  employed,  almost  all 

-the  soldiers  have  retired  quite  out  of  sight,  except  here 

4ind  there  one,  who  saunters  about  amongst  the  let- 

bourers,  but  never  assists  in  the  work.    One  in  partl- 

-^ular  places  himself  close  to  the  wall  which  they  are 

building;'  and  turning  himself  leisurely  on  all  sides,  as 

if  to  snirvey  the  proceedings,  apipears  to  act  the  part  of 

-an  overseer  of  the  works.  Every  now  and  then,  at  (^e 

interval  of  a  minute  or  two,  by  lifting  up  his  head  and 

striking  with  his  forceps  upon  the  wall  of  the  nest,  he 

makes  a  particular  nois;e,  which  is  answered  by  a  loud 

'  hiss  from  all  the  labourers,  and  appears  to  be  a  signal 

for  dispatch ;  for,  every  time  it  is  heard,  they  may  be 

seen  to  redouble  their  pace,  and  apply  to  their  work: 

a  Tbe  aDonyoiDiis  author  before  alluded  to,  who  observed  the  Cej'lion 
white  ants,  says,  <hat  such  was  the  size  of  the  masses,  which  were  tetar 
pered  with  attrong  g|olen,  that  they  adhered  thoagh  Jaid  on  th«  upp«r 
:jwtoHhe  breach* 
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4S  jpEBFJscrr  societiss  op  xjmECfxt. 

wiik  imreaaed  diligence.  Renew  tfcie  attack,  ahd  tbfii 
lUDniisiDg  scene  will  be  repeated : — in  radi  ilieJabc»tti> 
ers,  all  disappearing  in  a  few  secoifde,  and  out  tnarob 
the  military  as  numerous  and  vindictive  as  before.^ 
Wiien  all  is  once  more  quiet,  the  busy  Idbourei^  re^' 
appear,  and  resunia  their  work,  and  the  soldiers  vanti^lu 
Repeat  tbe  experiment  a  hundred  times,  and  the  same 
'will  always  be  the  result ; — ^you  will  never  find,  be  the 
peril  or  emerg;eney  ever  so  great,  that  one  ord^  at- 
tempts to  fight,  or  the  other  to  work* 

You  have  seen  how  solicitous  the  Termites  are  to 
move  and  w^rk  under  cover  and  ooneealed  fbon  ohoer* 
vation;  tMs,  however,  is  noit  always  the  ease  ;*-^there 
is  a  species  larger  than  T.  bellicosusy  whose  proeaed- 
lags  I  have  been  principally  desoritolg^  which  Mr. 
Smeathman  calls  the  marching  Termes  (Termes  mi-' 
^fum)^  He  was  once  passing  through  a  thick  forest^ 
when  on  a  sudden  a  loud  hiss,  like  that  of  serpents, 
fstruck  him  with  alarm.  The  next  ^ep  produced  a  re« 
petition  of  the  sound,  which  he  then  recognised  to  be 
thai  of 'white  ants;  yet  he  was  surprised  at  seeing  none 
of  their  hills  or  covered  ways.  Following  the  noise,^ 
to  his  great  astonishment  and  delight  he  saw  an  w^y 
of  these  creaturee  emerging  ftom  a  hole  ia  the  ground ; 
tiieir  number  wasprodigions,  and  they  marched  with 
the  utmost  celerity.  When  they  had  proceeded  about 
B  yaa*d  they  divided  into  two  columns,  dbiefly  composed 
«f  labourers,  iabo«t  fifteen  abreast,  following  eackh  otlier 
in  close  order,  and  going  straight  forward.  Here  and 
there  was  seen  a  soldier,  carrying  his  vast  head  with 
apiiarent  HBkcuUy^wadlookmg  like  an  ox  id  a  flock  of 
(&heep,  who  marched  on  in  the  same  maufier.    At  the 
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4isUMe  of  a  foot  or  two  frtMn  the  Gokunns  niany  otber 
soldiers  were  to  be  toen,  standtDg  ^ill  or  pacing  aboul 
us  if  upon  tl^  look-out,  lest  «ome  ^nemy  should  sud* 
denly  surprise  their  unwarlike  comrades ; — other  «ol<# 
diere,  which  vas  the  most  extraordinary  and  amusillg 
part  of  the  scene,  hating  mounted  Home  plants  and  ' 
placied  themselves  on  the  points'  of  their  leaves,  ele- 
vated from  ten  to  fifteen  inches  from  the  ground,  hung 
over  the  army  m&rehing  Woiv,  and  by  striking  thieir 
forceps  upon  the  leaf,  prodOced  at  intervals  the  noise 
before  mentioned.    To  this  signal  the  whole  army  re- 
turned a  hiss,  and  obey^  it  by  increasing  thetr  pace, 
The  soldiers  at  these  signal^stations  sat  quite  still  dm 
jring  the  intervals  of  silence,  ejrcept  now  and  then 
making  a  slight  turn  of  the  head,  and  seemed  as  8oli» 
citous  lo  keep  their  posts  as  regular  sentinels.    The 
two  columns  of  this  army  united  after  continuing  sepa^ 
Irate  for  twelve  or  fifteen  paces,  having  in  no  part  been 
above  three  yards  asunder,  and  then  descended  into  the 
earth  by  two  or  three  holes.  Mr.  Smeathman  continued 
tvatdiing  them  for  above  an  hour,  during  which  time 
their  nunibers  appeared  neither  to  increase  nor  dimi^' 
findir— the  soldiers,  however,  who  quitted  the  line  of 
inarch  ^and  acted  as  sewiinels,  became  niuefa  more  nur 
fnerous  before  he  quitted  the  spot.    Thef  larvae  an4 
fieuiers  of  this  species  are  furnished  with  eyes. 

The  societies  of  Ttrmes  tucifugus^  discovered  by 
Jjatl^Hie  at  Bourdeaux,  are  very  numerous ;  btit  in^ 
•stead  of  erecting  artificial  nests,  they  make  their  lodge^t 
nient  in  the  trunks  df  pinesand  oaks,  where  the.bran^ie^ 
diverge  from  the  tree.  They  eat  the  wood  the  nearesrt 
the  b^k^  or  the  9lbmtiutn^  with<i^<tt  attacking  tlie  i^e« 
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rior^  and  bore  a  vast  ouinber  of  boleg  and  irregular 
galleries.  That  part  of  the  wood  appears  moist,  and 
is  covered  with  little  gelatinous  particles,  not  unlike 
guin«arabic  These  iasects  seem  to  be  furnished  with 
an  acid  of  a  very  penetrating  odour,  which  perhaps  is 
useful  to  them  for  softening  the  wood*.  The  soldiers 
in  these  societies  are  as  about  one  to  twenty-five  of  the 
labourers^.  The  anonymous  author  orth^  observa* 
tions.on  the  Termite^  of  Ceylon  seems  to  have  disco* 
vered  a^  sentry-box  in  his  nests.  ^'  I  found/'  says  he, 
^'  in  a  very  small  cell  in  the  middle  of  the  solid  mass, 
Xa  cell  about  half  an  inch  in  height,  and  very  narrow,) 
a  larva  with  an  enormous  head. — ^Two  of  these  indivt- 
jd^ials  were  in  the  same  cell  c-^-^ne  of  the  two  seemed 
placed  as  sentinel  at  the  entrance  of  the  cell.  I  amused 
myself  by  forcing  the  door  two  or  three  times; — the 
^ntinel  immediately  appeared,  and  only  retreated 
when  the  door  was  on  the  point  to  be  stopped  up,  whic% 
was  done  in  three  minutes  by  the  labourers/' 

I  hope  this  account  has  reconciled  you  in  some  de« 
^ree  to  the  destructive  Termites : — ^I  shall  next  intro^ 
duce  you  to  social  insects,  concerning  most  of  which 
you  have  probably  conceived  a  more  favourable  opi* 
nion ; — I  mekn  those  which  constitute  the  second  clasa^ 
of  perfect  societies,  whose  workers  are  not  larvae,  but 
neuters.  These  all  belong  to  the  ffj/menoptera  order 
,of  Linne :  — ^there  are  four  kinds  of  insects  in  this  Order^ 
.(which  you  will  find  as  fertile  in  the  instructors  of  man*> 
kind,  as  you  have  seen  it  to  be  in  our  benefactors,)  that, 
varying  considerably  from  each  other  in  their  proceed* 

a  latTi  HUUNat.  xiii.  64.  b  Dia.  HitL  I^ai.  xxil.  57 >  58» 
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ings  as  social  animals,  separately  merit  your  attention*: 
namely,  ants,  wasps  and  hornets,  humble-bees,  and  the 
hive-bee.     I  beg^n  with  the  first. 

Full  of  interesting  traits  as  are  the  history  and  eco^ 
nomy  of  the  white-ants,  and  however  earnestly  they 
may  induce  you  to  wish  you  could  be  a  spectator  of 
them,  yet  they  scarcely  exceed  those  of  an  industrious 
tribe  of  insfects,  which  are  constantly  passing  undei*^our 
eye.  The  ant  has  attracted  universal  notice,  and  been 
celebrated  from  the  earliast  ages,  both  by  sacred  and 
profane  writers,  as  a  pattern  of  prudence,  foresight^ 
wisdom,  and  diligence.  Upon  Solomon's  testimony  in 
their  favour  I  have  enlarged  before ;  and  for  those  of 
other  ancient  writers,  I  must  refer  you  to  the  learned 
Bocbart,  who  has  collected  them  in  his  Hitrozotcon* 

In  reading  what  the  ancients  say  on  this  subject,  we 
must  be  careful,  however,  to  separate  truth  fromerrory 
or  we  shall  attribute  much  more  to  ants  than  of  right 
belongs  to  them.  Who  does  not  smile  when  he  reads 
of  ants  that  emulate  the  wolf  in  size,  the  dog  in  shape, 
the  lion  in  its  feet,  and  the  leopard  in  its  skin ;  ants, 
whose  employment  is  to  mine  for  gold,  and  from  whose 
vengeance  the  furtive  Indian  is  constrained  to  fly  on 
the  swift  cameVs  back*  ?  But  when  we  find  the  writers 
of  all  nations  and  ages  unite  in  affirming,  that,  having 
deprived  it  of  the  power  of  vegetating,  ants  store  up 
grain  in  their  nests,  we  feel  disposed  to  give  larger 
credit  to  an  assertion,  w^hich,  at  first  sight,  seems  tp 
savour  more  of  fact  than  of  &ble,  and  does  not  attri- 
bute more  sagacity  and  foresight  to  these  insects  thaii 
ID  oAer  instances  they  are  found  to  possess*  Writers 
IB  geiieral,  therefore,  who  have  considered  this  sub* 

»  Bachnrty  Uierozoiq,  ii.  1.  iv.  c»^8. 
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ject^  and  some  ev^n  of  very  late  date,  have  taken  it  (of 
granted  that  the  anciente  were  correct  in  this  notion  i 
But  when  observers  of  nature  beg^n  to  examine  the 
manners  and  economy  of  these  creatures  more  narrowly^ 
it  was  found,  at  least  with  respect  to  the  fiurc^an 
species  of  ant^,  that  no  such  hoards  of  grain  wereroad9 
by  them,  and,  in  fact,  that  they  had  no  magassines  in 
their  nests  in  which  provisions  of  any  kind  were  $t<H*ed 
vp.  It  was  therefore  surmised  that  the  ancients,,  ob^ 
serving  them  carry  about  their  pupee,  which  in  dfaape^ 
size,  and  colour,  not  a  little  resemble  a  grain  of  corn^ 
wd  the  ends  of  which  they  sometimes  pull  op^n  to  let 
out  the  inclosed  insect,  mistook  the  one  for  the  olhetf 
and  this  action  for  depriving  the  grain  of  the  corculum* 
Mr*  Gould,  our  countryman,  was  one  of  the  first  histo^* 
rians  of  the  ant,  who  discovered  that  they  did  not  9tore 
up  corn  ;  and  since  his  time  naturalists  havegenerdljT 
subscribed  to  that  opinion. 

Till  the  manners  of  exotic  ants  are  more  accurately 
explored,  it  would,  however,  be  rash  to  aSrnt  that 
no  ants  have  magazines  of  provisions ;  for  altbougbf 
during  the  cold  of  our  winters  in  this  country^  they 
remain  in  a  state  of  torpidity,  and  have  no  n^d  of 
food,  yet  in  warmer  regions,  during  the  rainy  sea** 
sons,  when  they  are  probably  confined  to  their  nests,  a 
store  of  provisions  may  be  necessary  for  them.  Even 
in  northern  climates,  against  wet  seajsoos,  they  may 
provide  in  this  way  for  their  sustenance  and  that  of  thct 
young.brood^  which,  as  Mr.  8tt|eathman  obsejrves,  are 
very  voracious^  and  cannot  bear  to  be  long  deprived  of 
their  food ;  else  why  do  ants  carry  worips,  living  in** 
sects,  and  many  other  such  things  into  their  Q^isto  ?  So-^ 
lomon's  lesson  to  the  sluggard  Iuub  been  generally  ad- 


iWBd  as  a  strong  confiraoation  of  the  aDci^ot  c^iniotii 
il  ^D,  however,  only  relate  to  the  species  of  a  warak 
clintate,  the  habits  of  which,  as  I  have  jiist  observed^ 
are  probably  different  from  those  of  a  cold  oae  ;-r>B(» 
that  his  words,  as  commcmly  ioterpreted,  may  be  per<« 
fbctly  correct  and  consistent  with  nature,  and  yet  bci 
not  at  all  applicable  to  the  species  thai  are  indigenoot 
to  EaropeT  Sat  I  think,  if  Solomctn's  words  are  proy 
perly  considered,  it  will  be  found  that  this  interpreta*« 
tion  has  been  ^thered  upon  them,  rather  than  fairly- 
deduced  from  them*    He  does  not  affirm  that  the  ant 
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Wbi<$h  he  proposes  to  his  sluggard  as  an  example,  lai4 
np  in  her  magazines  stores  of  grain :  **  Go  to  the  ant, 
thou  sluggard,  consider  her  ways  and  be  wise ;  which^ 
having  neither  captain,  overseer,  or  ruler,  prepares  hec 
bread  in  the  summer,  and  gathers  her  food  in  the  har«t 
vest."  These  words  may  very  well  be  interpreted 
simply  to  mean,  that  the  ant,  with  commendable  pru« 
dence  and  foresight,  makes  use  of  the  proper  seasons  to 
e<dlect  a  supply  of  provision  sufficient  for  her  purposes^ 
There  is  not  a  word  in  them  implying  that  she  stored 
up  grain  or  other  provision.  She  prepares  her  bread, 
and  gathers  her  food,---namely,  such  food  as  is  suited  to 
her, — ^in  summer  a^d  harvest, — that  is,  when  it  is  most 
plentiful, — and  thus  shows  her  wisdom  and  prudence 
by  using  the  advantages  offered  to  her.  The  words 
thus  interpreted,  which  they  may  be  without  any  vio- 
lence, will  apply  to  our  European  species  as  well  as  to 
those  that  are  not  indigenous. 

I  shall  now  bid  £irewell  to  the  ancients,  and  proceed 
to  lay  before  you  what  the  observations  of  modern  aii« 
thars  have  eauliled  me  to  add  to  the  history  olaiits,:-*^ 
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tiie  principal  of  these  are  Leeuwenhoeck,  SwanUnefS^ 
dam  (who  was  the  first  that  had  recourse  to  artificit^l 
means  for  obserying  their  proceedings),  Linn^,  Bonnet,, 
and  especially  the  illustrious  Swedish  entomologist  De 
6eer.  Gould  also,  who,  though  no  systematical  natii-* 
ndist,  was  a  man  of  sense  and  observation,  has  tbrowa 
great  light  upon  the  history  of  ants,  and  anticipated  se-^ 

• 

Teral  of  what  are  accounted  the  discoveries  of  more 
modern  writers  on  this  subject*.    Latreille'i^  Natural 

9.  M.  p.  Huber,  in  the  account  which,  in  imitation  of  De  Gcer,  he  has 
grven  of  the  discoveries  made  by  his  predecessors  in  the  fafstory  6f  antP,'. 
laving  passed  -wUhovt  outice.  probably  ignorant  of  the  existeaoe  of  sncfr 
a  ivriter^  those  of  our  intelligent  countryman  Goold,  I  shall  hepe  give  a 
short  analysis  of  them  ;  from  whicli  it  will  appear,  that  he  was  one  of 
their  best,  or  rather  their  very  best  historian,  tilf  M.  Huber's  work  came 
itiU  His  Accouid  of  EngUih  AnU  Was  published  in  1147,  long  before 
either  Linn6  or  De  Geer  had  writleD  upon  the  subject 

I.  Species,  He  describes  five  species  of  English  ants  i  vi2«  I.  The  hill 
ant  (^Formicantfttj  L.).  2-  The  jet  an't  (F.  fuliginosa^  Latr.).  3.  The 
red  ant  {Myrmica  rubroy  Latr.  JFarmtca,  Lin.)  t  He  obs^'rves,  that  this 
^ecics  alone  is  armed  with  a  sting ;  whereas,  the  others  make  a  wonndh 
wfth  their  mandibles,  and  inject  the  formic  acid  into  it.  4.  The  commoa 
yellow  ant  {F,flava^  Latr.):  and  5.  The  small  black  ant  {F.fusca^  L.). 

II.  Egg*  He  observes  that  the  eggs  producing  males  and  females  are 
taid  the  earliest,  and  are  the  largest :— he  seems,  however,  to  have  con- 
founded the  black  and  brown  eggs  of  Aphides  with  those  of  ants. 

Iff.  Larva.    These,  when  first  hatched,  he^biserves,  are  hairy»  aadf 
coDtint|e  in  the  larva  state  twelve  months  or  more.    He,  as  well  as  De,' 
(ieer,was  aware  that  the  larvae  of  Myrmica  rvhra  do  not,  as  other  ant$ 
do, spin  a  cocoon  when  they  assume  the  pupa. 

IV.  Pupa,  He  found  that  female  ants  continue  in  this  state  about  six 
Weeks,  and  males  and  neuters  only  a  nkontb. 

y.    Imago,    He  knew  perfectly  the  seT^es,  and  was  aware  that  fe- 

vales  cast  their  wings  previous  to  their  becoming  mothers ;  that^at  the 

time  of  their  swarms,  large  numbers  of  both  sexes  become  the  prey  of 

birds  and  fishes  I  that  the  surviving  fenmles,  sometimes  in  numbers,  gn 

^■der  grouiid, partlcttUiriy  ia  molf»bilky  and  lay  eggs;:  but  be  hadnwt 
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Misior^  of  Ants  is  likewise  extremely  valuab)[e,Tiot  only 
as  giving  a  systematic  arrangement  and  descriptions  of 
the  species,  but  a6  concentrating  the  account  of  pre- 
ceding^uthors,  and  adding  several  interesting  facts  ex 
proprio  penu.  The  great  historiographer  of  ants,  how- 
ever, is  Mi  P.  Huber ;  who  has  lately  published  a  most 
afdmirable  and  interesting  work  upon  them,  in  which 

diseoYered  that  they  then  act  the  pai-t  ot  neuters  in  the  caff  of  tteir 
progeny.  He  knew  also,  that  when  there  was  more  than  one  qoeen  in 
a  nest,  the  rivals  liTed  in  perfect  haroionyi 

With  respect  to  the  netiters,  he  hud  witnessed  the  Bomage  they  pay  ^ 
their  ^neeas  or  fertile  femal^S)  continued  even  after  their  death;— 4his 
homafe,  he  however  observes^  which  Is  noticed  by  no  other  author^  ap* 
pears  often  to  be  temporary  and  local-^^ceasing  at  certain  Umes«  and 
being  renewed  upon  a  change  of  residence.  He  enlarges  upon  theirex- 
emplary  care  of  the  eggs,  ta^a^,  and  pilpee.  He  tells  us  that  the  e|tS8»  as 
feoon  as  laid,  are  taken  by  the  neuters  and  deposited  ia  heaps,  and  that 
the  oeiitei^  brood  them.  He  particularly\  aotices  their  carrying  thenii 
tf ith  t|te  lartas  apd  pupsE^,  daily  from  the  interior  to  the  surface  of  the 
nest  and  back  again,  according  to  the  temperature)  and  that  they  feed 
the  lafvfld  by  disgorging  the  food  from  their  Own  stomach.  He  speaks 
also  of  their  opening  tile  cocoons  when  the  pupaft  are  ready  td  assutne  th6 
imago,  and  disengaging  them  from  them.  With  regard  to  their  labours, 
he  found  that  they  work  all  night, except  daring  violent  rains; — that  kfaei^ 
instinct  varies  as  to  the  station  of  their  nest:—that  their  masonry  is  con- 
solidateu  by  no  cement^  but  consists  merely  of  mould  ;^~that  they  form 
roads  and  trackways  to  and  from  their  nests:-— that  they  carry  each  oth^ 
in  uport,  and  sometimes  lie  heaped  one  on  another  in  the  sun. — He  su- 
spects that  they  occasionally  emigrate  ;^|ie  proves  by  a  tai^ety  of  ex- 
periments that  they  do  not  hoard  tip  provisions.  He  found  they  were 
often  infested  by  a  part^icular  kind  of  Gordim : — he  had  noticed  also  that 
^the  neuters  of  JP*.  rnfa  and/<^a  (which  escaped  M.  Huber,  though  he 
observed  it  in  JR  rufescensf  Latr.^  are  of  two  sizes,  which  the  writer  of 
this  note  catT confirm  by  producing  specimens  :~-aAd  lastly,  with  Swam- 
merdam,  he  had  recourse  to  artificial  colonies,  the  better  to  enable  him 
to  examine  their  proceed!  ngs^  but  not  comparable  to  the  ingenious  ap- 
paratus of  M.  Huber«   ' 

VOL,  11.  E 
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he  has  far  outstripped  all  his  predecessors. — Suph  are 
the  sources  from  which  the  following  account  of  ant^ 
U  principally  drawn,  intermixed  with  which  you  will 
i5|:id  some  occasional  observations, — which  your  par- 
tiality to  your  friend  may,  perhaps,  induce  you  to 
tljdnk  not  wholly  devoid  of  interest, — that  it  has  been 
my  fortune  to  make. 

The  societies  of  ants,  as  also  of  other  Hymenoptera^ 
differ  from  those  of  the  Termites  in  having  inactive 
larvae  and  pupae,  the  neuters  or  workers  combining  in 
themselves  both  the  military  and  civil  functions.  Be- 
sides the  helpless  larvae  and  pupae,  which  have  no  lo^ 
comotive  powers,  these  societies  consist  of  females, 
males,  and  workers.  The  office  of  the  j^mafc^,  at  their 
first  exclusion  distinguished  by  a  pair  of  ample  wings, 
(which  however,  as  you  have  heard,  they  soon  cast,) 
is  the  foundation  of  new  colonies,  and  the  furnishing  of 
a  constant  supply  of  eggs  for  the  maintenance  of  the 
population  in  the  old  nests  as  well  as  in  the  new.  These 
are  usually  the  least  numerous  part  of  the  community^ 
The  office  of  the  maksy  which  are  also  winged,  and  at 
the  time  of  swarming  are  extremely  numerous,  is 
merely  the  impregnation  of  the  females :  after  the  sea- 
son for  this  is  passed,  they  di^.  Upon,  the  workers^  de^ 

a  Gould  says  that  the  males  and  females  are  nearly  equal  in  number, 

p.  62 ;  but  from  Huber's  observation;}  it  seems  to  follow  that  the  former 

r  I  .  . 

are  most  numerous,  p.  96." 

b  That,  the  neuter  aots,  like  those  of  the  hive-bee,  are  imperfectly  ori. 
ganized  females,  appears  from  the  following  observation  of  M*  Huber 
(Nouv*  Observe  fife,  ii*  443. J — "  Les  fourmis  nous  ont  encore  offert  k  ttt 
egard  une  analogic  tr^  frappante:  a  la  verite,  nous  n'avons  jamais  va 
pondre  les  ouvrteres,  mais  nous  avons  ete  temoins  de  leur  accouplem^nt> 
Ce  fait  poorroit  ^tre  atteste  par  plusieurs  membrcs  de  la  Soctete  d'tits; 
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volves,  except  in  nascetf t-colonies,  all  tlie  #oflc,  as  w^Il 
as  the  defence  of  the  community^  of  WNicJi  tb^y  a^e  tl^ 
most  numerous  portion.  In  some  societies  of  ants  tife 
workers  are  of  ttf  o  dimensions. — In  the  nests  of  JP.  rnjk 
andjfora  such  were  obsei^ved  by  Gould,  the  slie  of  due 
exceeding  that  of  the  other  about  one-third*.  (In  riiy 
specimens,  the'  large  workers  of  F,  rufa  are  nearly 
three  times,  and  of  JP.^ara  twice,  the  sfzeof  the  small 
ones.)  All  were  equally  engaged  in  the  labours  of^Be 
colony.  Large  workers  were  also  noticed  by  M.  P. 
Huber  in  the  nests  of  F.  rufescens^,  but  he  coilld  noft 
ascertain  tlieii^  office. 

Having  introduced  you  to  the  individual's  of  whicn 
the  associations  of  ants  consist,  I  shall  nt)Wadvert  to 
the  principal  events  of  their  history,  relating  first  tlife 
fates  of  the  males  ani  female's.  In  the  warm  days  tha^ 
occur  from  the  end  of  Jiily  to  the  beginning  of  Se'ptem'- 
ber,  and  sometimes  later,  thehabitationsoftHe  various 
^species  of  ants  niay  be  seen  to  swarriiVitft  winged  in- 
sects, which  are  the  males  and  females,  preparing  to 
quit  for  ever  the  scene  of  their  nativity  arid  education. 
Eveiy  thi'ng  is  in  motion— and  the  silver  wings  con- 
trasted with  the  jet  bodies  wtiich  compose  the  aniriiated 
mass,  add  a  degree  of  splendour  to  the  interesting  scene'. 
The  bustle  itlcreases,  till' at  length  the  males  rise,  as  it 

toire  Natnrelle  de  Gen^ive,  h.  qui  nons  I'avons  £Mt  Toir ;  Tapprbche  dti 
mfAe  etoU  toujours  suivie  de  la  mort  de  I'onvridre  $  leur  eonfohnatioii 
ne  permet  done  pas  qu'eUes  deviennent  m^res,  maU  rio^tinct  du  mdle 
prouve  da  moins  que  ce  sont  des  femelles.^'  a  Gould,  lOS. 

h  M.  Haber  caDs  this  an  apterous  female ;  yet  he  could  not  discover 
that  tjhiey  .laid  egg^s  and  he  otyos  that  Cbey  mdre  Dearly  rfesehriJIied'tfie 
workers  than  the  females ;.  and  that  he  should  have  considered  them  as 
such,  had  he  seen  them  mix  with  them  in  their  excursions.  Huber,  p.  2dl. 

£  2 
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VFere  by  a  general  impulsei  into  the  air,  and  the  females 
.aocompaDy  them.  The  whole  swarm  alternately  rises , 
and  fells  with  a  slow  move^ment  to  the  height  of  about 
$eA  feet,  the  males  flying  obliquely  with  a  rapid  zig- 
ssag  motion,  and  the  females,  though  they  follow  the 
general  movement  of  the  column,  appearing  suspended 
in  the  air,  like  balloons,  seemiiigly  with  no  individual 
motion,  and  haying  their  heads  turned  towards  the 
wind. 

Sometimes  the  swarms  of  a  whole  district  unite  their 
infinite  myriads,  and,  seen  at  a  distance,  produce  an 
effect  resembling  t^e  flashing  of  an  aurora  borealis. 
Rising  with  incredible  velocity  in  distinct  columns,  they 
soar  above  the  clouds.  £ach  column  looks  like  a  kind 
pf  slender  net* work,  and  has  a  tremulous  undulating 
inption,  which  has  been  observed  to  be  produced  by 
the  regular  alternate  rising  and  falling  just  alluded 
to.  The  0oise  emitted  by  myriads  and  myriads  of  these 
creatures  does  not  exceed  the  hum  of  a  single  wasp. 
7he  slightest  zephyr  disperses  them ;  and  if  in  their 
progress  they  chance  to  be  over  your  head,  if  you 
walk  slowly  on,  they  will  accompany  you,  and  regulate 
their  motions  by  yours.  The  females  continue  sailing 
majestically  in  the  centre  of  these  numberleas  males, 
who  are  all  candidates  for  their  flavour,  each  till  some 
fortunate  lover  darts  upon  her,  and,  as  the  Roman 
youth  did  the  Sabine  virgins,  drags  his  bride  from  the 
sportive  crowd,  and  the  nuptials  are  consummated  in 
mid«air;  though  sometimes  the  union  takes  place  on 
the  summit  of  plants,  but  rarely  i|i  the  nests\  After 
4his  dmse  ^  Vumour  h  celebrated,  the  mldes  disap* 

*PeGeer,  U.  1104.        . 
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pear,  probably  dying,  or  becoming,  with  many  of  the 
females,  the  -prey  of  birds  or  fish*;  for,  since  they  do 
not  return  to  the  nest,  they  cannot  be  destroyed,  as 
some  have  supposed,  like  the  drone  bees,  by  the  neu- 
ters. That  many,  both  males  and  females,  becomes 
the  prey  of  fish,  I  am  enabled  to  assert  from  my  own 
observation. — In  the  beginning  of  August  1812, 1  wa» 
going  up  the  Orford  river,  in  Suffolk,  in  a  row-boat, 
in  the  evening,  when  my  attention  was  caught  by  an 
ihfinite  number  of  winged  ants,  both  males  and  females^ 
sit  which  the  fish  were  every  where  darting,  floating 
alive  upon  the  surface  of  the  water.  While  passing 
the  river,  these  had  probably  been  precipitated  into  It, 
either  by  the  wind,  or  Tjy  a  heavy  shower  which  had 
just  fallen.  And  M.  Huber  after  the  same  event  ob- 
served the  earth  strewed  with  females  that  hadi  lost 
their  wings,  all  of  which  could  not  form  colonies*. 
'  Captain  Haverfield,  R.  N.  gave  me  an  account  of  an 
extraordinary  appearance  of  ants  observed  by  him  in 
the  Medway,  in  the  autumn  of  1814,  when  he  was  first- 
Heutenant  of  the  Clbrinde — whidi  is  confirmed  by  the 
fallowing  letter  addressed  by  the  surgeon  of  that  ship, 
jiow  Dr.  Bromley,  to  Mr.  MacLeay: 

''  In  September  1814,  being  on  the  deck  of  the  hulk 
to  the  Clorinde,  my  attention  was  drawn  to  the  water 
by  Ihe  first-lieutenant  (Haverfield)  observing  ther^ 
Was  something  black  floating  down  with  the  tide.  On 
kiokifig  with  a  glads,  I  discovered  thdy  w^re  insects.-^ 
The  b<XLt  was  sent,  and  brought  a  bucket  inll  of  ^hem 
on  board ;— =-fhey  proved  to  be  a  large  species  of  ant, 
and  extended  from  the  upper  part  of  Salt-pan  reach  out 

a  Gould,  99. '  .     1»  Hober,  105. 
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towards  the  Great  Nore,  a  distance  of  fire  or  six* 
i^iles.  The  column  appeared  to  be  in  breadth  eig^ht 
or  ten  feet,  and  in  height  about  six  inches^  which  I 
suppose  must  have  been  from  their  resting  one  upon 
another-^^  Purchas  seems  to  have  witnessed  a  similar 
phenomenon  on  shore.  "Other  sorts  (of  ants),"  says 
be,  "  there  are  many,  of  which  some  become  winged 
and  m  the  air  with  ;warais,  ivhich  sometimes  happens 
in  England.  On  Bartholomew  1013  I  was  in  the 
island  of  Foulness  on  our  Essex  shore,  where  were 
such  clouds  of  these  flying  pismires,  that  we  could  no 
where  fly  from  them,  but  they  filled  our  clothes,  yea 
the  floors  of  some  houses  where  they  fell  were  in  a 
manner  covered  with  a  black  carpet  of  creeping  ants ; 
Trhicfa  they  say  drown  themselves  about  that  time  of 
tike  year  in  the  sea*^^ 

Tfa^se  ants  were  winged-^^whence  this  immense  co« 
l^ujtnn  came  was  not  ascertained.  From  the  numbers 
^(^re  agglomerated,  one  would  think  that  all  the  ant« 
bills  oi^thQ  equities  of  Kent  and  Surrey  <?ould  scarcely 
]^aye  furnished  a  sufficient  number  of  males  and  females 
^o  forip  it. 

When  Colonel  Sir  Augustus  Frazer,  of  the  Horse 
Artillery;  was  surveying  on  the  6th  of  October  1813 
the  scene. of  the  battle  pf  the  Pyrenees  froin  the  sum* 
mitof  the  mountain  called  Pena  de  Aya,  or  lies  Quatre 
Coiironnes,  be  and  bis  friends  were  enveloped  by  a 
swarm  of  ant^^  so  numerous  as  entirely  to  intercept 
their  vi^w?  ^o.that  tb^y  were  glad  to  remove  io  another 
station,  in  order  to  get.  rid  of  them. 

The  females. that  escape  from  ibe  in^nty  of  the  ele- 

'      a  Pifgrhnagty  1090« 


PERFECT  SOCIETIES  OF  INSECTS.  55 

ments  and  their  various  enemies,  become  the  founders 
6f  new  colonies,  doing  all  the  work,  as  I  hare  related 
in  a  former  letter,  that  is  usually  done  by  the  neuters'. 
M.  P.  Huber  has  found  incipient  colonies,  in  which 
were  only  a  few  workers  engaged  with  their  mother  in 
the  care  of  a  sniall  number  of  larTSB ;  and  M.  Perrot,  his 
friend,  once  discovered  a  small  nest,  occupied  by  a  soli- 
tary female,  who  was  attending  jupon  four  pupae  only. 
Such  is  the  foundation  and  first  establishment  ofthose  po- 
pulous nations  of  ants  with  which  we  everywhere  meet. 
But  though  the  majority  of  females  produced  in  a 
nest  probably  thus  desert  it,  all  are  not  allowed  this 
liberty.  The  prudent  workers  are  taught  by  their  in- 
stinct that  the  existence  of  their  community  depends 
upon  the  presence  of  a  sufficient  number  of  females. 
Some  therefore  that  are  fecundated  in  or  near  the 
spot  they  forcibly  detain,  pulling  off  their  wings,  and 
keeping  them  prisoners  till  they  are  ready  to  lay  their 
efggs,  or  are  reconciled  to  their  fate.  De  G6er  in  a 
nest  of  K.ri{/&  observed  that  the  workers  compelled 
some  females  that  were  come  out  of  the  nest,  to  re-enter 
it*;  and  from  M.  P.  Huber  we  learn  that, being  seized 
at  the  moment  of  fecundation,  they  are  conducted  into 
the  interior  of  the  formicary,  when  thet  become  en- 
tirely dependent  upon  the  neuters,  who  hanging  per* 
tinaciously  to  each  leg  prevent  their  .going  out,  but 
at  the  same  time  attend  upon  them  with  the  greatest 
care,  feeding  them  regularly,  and  conducting  them 

a  M.Hnber  observei  that  fecandated  females,  after  they  have  lost 
tBeir  wiogs,  make  themselves  a/Subterraiiean  cell,  some  singly,  others  m 
common*  From  which  it  appears  that  some  colonies  ha^  e  more  than  one 
female,  from  their  first  establishment.  b  ii*  1071* 
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where  the  temperature  is  suitable  to  them,  but  never 
qtiitting  them  a  single  moment.  By  degrees  these  fe^ 
ndales  become  reconciled  to  their  fate,  and  lose  all  de-t 
sire  of  milking  their  escape ; — their  abdomen  enlarges^ 
and  they  are  no  longer  detained  as  prisoners,  yet  each 
is  still  attended  by  a  body*guard — a  single  ant,  which 
always  accompanies  her,  and  prevents  her  wants.-r— Ita 
station  is  remarkable,  it  being  mounted  upon  her  ab^ 
domen,  with  its  posterior  legs  upon  the  ground.  These 
sentinels  are  constantly  relieved ;  and  to  watch  the  mo« 
ment  when  the  female  begins  the  important  work  of 

,  Qviposition,  and  carry  off  the  eggs,  of  which  she  lays 
four  or  five  thousand  or  more  in  the  course  of  the  year, 
seems  to  be  their  principal  office. 

When  the  female  is  acknowledged  as  a  mother,  the 
workers  begin  to  ps^y  her  a  homage  very  similar  to  that 

'  which  the  bees  render  to  their  queen.  ,  AH  press  round 
her,  offer  her  food,  cond uct  her  by  her  mandi  bles  tl\rough 
the  difficult  or  steep  passages  of  the  formicary ;  nay,^ 
they  sometimes  even  carry  her  about  their  city ; — she  i& 
then  suspended  upon  their  jaws,  the  ends  of  which  are 
crossed;  and,  being  coiled  up  like  the  tongue  of  a  butn 
terfiy,  she  is  packed  so  close  as  to  incommode  the  carrier 
hut  little.  When  she  sets  her  dotwn,  others,  surrouud 
and  caress  her,  one  after  another  tapping  her  on  the 
head  with  their  antennae.  "  In  whatever  apartment/* 
says  Gould^  '^^  queen  condescends  to.  be  present, 
she  cpmmands  obedience  and  respect.  An  uuiversa) 
gladness  spreads  itself  through  the  whole  cell,  which 
is  expressed  by  particular  aet9  of  joy  and  exultation. 
They  have  a  particular  way  of  skipping,  leaping,  an4 
staAdin^  upon  their  hind-legs^  and.  prancing  with  t|\e^ 
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others.  These  frolics  they  make  use  of,  both  to  congra* 
talate  each  other  when  they  meet,  and  to  show  their  re- 
gard for  the  queen ;  some  of  them  gently  walk  over  her^ 
others  dance  round  her ; — she  is  generally  encircled 
with  a  cluster  of  attendants,  who,  if  you  separate  them 
from  her,  soon  collect  themselves  into  a  body,.and  in«*. 
close  her  in  the  midst "^.'^  Nay,  even  if  she  dies,  as  if 
they  were  unwilling  to  believe  it,  they  continue  some-^ 
times  for  months  the  same  attentions  to  her,  and  treat 
^er  with  the  same  courtly  formality  as  if  she  were  alive^ 
and  they  will  brush  her  and  lick  hep  incessantly  ^. 

This  homage  paid  by  the  workers  to  their  queens, 
acccMrding  to  Gould,  is  temporary  and  local  ;-^when; 
she,  has  laid  eggs  in  any  cell,  their  attentions,  heob« 
served,  seemed  to  relax,  and  she  became  unsettled  an4 
uneasy.  In  the  summer  months  she  is  to  be  metwith 
in  various  apartments  in  the  colony ;  and  eggs  also  are 
to  be  seen  in  several  places,  which  induced  him  to^e* 
lieve  that,  having  deposite'd  a  parcel  in  one^  she  re- 
tires to  another  for  the  same  purpose,  thus  frequently 
changing  her  situation  and  attendants.^  As  there  are 
alwaysja  number  of  lodgements  void  of  eggs  but  full 
of  antfi,  she  is  never  at  a  loss  for  an  agreeable  station 
and  submissive  retinue ;  and  by  the  time  she  has  gone 
her  rounds  in  this  manner,  the  eggs  first  laid  are 
brought  to  perfection,  and  her  old  attendants  are  glad 
to  receive  her  agaiq.  Yet  this  inattention  after  ovipo-> 
sition  is  not  invariable ;  the  female  and  neuters  some- 
times  unite  together  in  the  same  cell  after  the  eggs  are. 
laid.  On  this  occasion  the  workers  divide  their  atten- 
tion; and  if  you  disturb  them,  some  will  run  to  the  de- 

a  Gould,  p.  34—         b  Ccunjtare.Gpuld  j».  85,Tvlth  Huber  1^^5,notc  (1,;^ 
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fence  of  their  queen,  as  well  ds  of  the  eggs^  whieh  lasf^ 
howerer,  are  the  great  objects  of  their  solicitude.  This 
gfatemeiit  diflfers  somewhat  from  M.  Huberts;  butdir- 
fejretit  species  vary  in  their  instincts,  which  will  account 
tor  this  and^similar  dissonances  in  authors  who  have 
observed  their  proceedings.  Mr.  Gould  also  noticed 
bvrt  very  few  fomales  is  ant-nests,  scnnctimes  only  one  ; 
but  M.  Ruber,  who  had  better  opportunities,  found  se- 
veral, which  be  says  livfe  very  peaceably  together^ 
showing  none  of  that  spirit  of  rivalry  so  remarkable  m 
the  queen  bee. 

'  And  here  I  must  close  my  narrative  of  the  life  and 
adventures  of  male  and  female  ants ;  but,  as  it  will  be 
fbllowed  by  a  history  of  the  still  more  interesting  pro- 
ceedings of  the  workerSy  I  think  you  will  not  regret  the 
Exchange.  I  shall  show  these  to  you  in  many  difllerent 
views,  under  each  of  which  you  will  find  fresh  reason  to 
admire  them.  My  only  fear  \^ill  be  lest  you  should  think 
the  picture  too  highly  coloured,  and  deem  it  incredible 
that  creatures  so  minute  should  so  far  exceed  the  larger 
animals  in  wisdom,  foresight,  and  sagacity,  and  make  so 
dear  an  approach  in  these  respects  to  man  himself.-—* 
My  facts,  however,  are  derived  from  atithorities  so  re* 
speetable,  that  I  think  they  will  do  away  any  bias  of 
this  kind  that  you  may  feel  in  your  mind*. 

I  need  not  here  repeat  what  I  have  said  in  a  former 
letter  concerning  the  exemplary  attention  paid  by  these 

a  It  may  be  thought , that  many  of  the  anecdotes  related  in  the  foITow- 
•Ing  history  of  the  pfoceeding^of  neuter  ants  could  not  have  be^n  ob- 
setred  by  any  one,  unless  be  had  been  admitted  into  an  ant-hill ;  but  it 
must  be  recollected  that  M.  P.  Huber,from  whose  work  the  meat  extra-K 
ordinary  facts  are  copied,  iuTcnte^  a  kind  of  ant-hive,  so  constructed  i^ 
to  enable  him  to  observe  their  proceedings  without  disturbing  them. 
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landfbster-molhers  to  the  youngf  brood  of  their  eolo* 
mes  ;  nor  jshall  I  enlarge  upon  the  buildinv  and  nature 
of'their  habitations,  which  have  been  already  noticed^ ; 
— but,  without  any  of  these,  I  have  matter  enoiig^h  to 
|iU  the  rest  of  this  letter  with  interesting  traits,  while  I 
endeavour  to  teach  you  fheirlanf^uage,  to  develop  their 
affections  asd  passions,  and  to  delineate  theirvirtnes  ;-^ 
while  I  show  them  toyoii  when  engaged  in  war,  and  en- 
able you  to  aceompany  them  both  in  their  fnilitary  ex« 
peditioos  in  and  their  emigrations, — while  I  mahe  you 
a  witness  of  their  indefatigable  industry  and  incessant 
hibours, — or  invite  yea  to  be  present,  during  their 
hours  of  relaxation,  at  their  sports  and  amusements. 
•  That  ants,  though  they  are  mute  anin>%<l9,  ba've  the 
means  of  communicating  to  each  other  information  of 
various  occurrences,  and  use  a  kind  of  language  which 
is  nufttually  understood,  will  appear  evident  from  the 
foUowii^  facte. 

If  those  at  the  sur&ce  of  a  nest  are  alarmed,  it  is 
wonderful  ii|  how  short  a  time  the  alarm  spreads 
through tlie  whole  nest.  It  runs  from  quarter  toquufw 
ler ;  the  greatest  inquietude  seems  to  possess  the  com- 
munity; and  they  carry  with' all  possible  dispatch  their 
treasures,  the  Isu-vae  and  pupas,  down  to  the  lowest 
apartments*  Amongst  those  speeies*  of  ants  that  do  not 
go  much  fixMD  home,  sentinels  seem:  to  be  stationed  at 
ike  avenues  of  theio  city.  Disturbing  once  the  little 
heaps  ctf  earth  throwaup  at  the>entrances  into  the  nest 
q£  F.,fi(roa^  which  is  of  Misdescription,  I  was  struck  by 
observing  a  single  ant  immediately  come  out,  as  if  to  see 
what  was  tho^  matter,  and  this  three  separate  times. 

a  V4».  I.  Sd  Ed.  4TS. 
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The  F,  hercuianeay  L.  iohabhsthetroiiks'of  hblloir' 
trees  on  the  coatinent,  for  it  hag  not  yet  been  fo\ind  in 
England,  upon  which  they  are  often  passing  to  and  fro« 
M.  Huber  observed  that  when  he  disturbed  those  that 
were  at  the  greatest  distance  from  the  rest,  they  ran  to- 
wards them,  and,  striking  their  head  against  them,  com- 
municated their  cause  of  fear  or  anger, — ^that  these,  in 
their  turn,  conveyed  in  the  same  way  the  intelifgence  io 
others,  till  the  whole  colony  was  in  a  ferment,  those  neu- 
ters which  were  within  the  tree  running  out  in  crowds 
to  join  their  companions  in  the  defence  of  their  habita- 
tion. .  The  same  signals  that  excited  the  courage  of  the 
neuters  produced  fear  in  the  males  and  females,  which, 
as  soon  as  the  news  of  the  danger  was  thus  communi- 
cated to  them,  retreated  into  the  tree  as  to  an  asylum. 
.  The  legs  <>f  one  of  this  gentleman's  artificial  formi- 
caries  were  plunged  into  pans  of  water,  to  prevent  the 
escape  of  the  ants ; — this  proved  a  source  of  great  en- 
joyment to  these  little  beings,  for  they  are  a  very  thirsty 
i:ace,  and  lap  water  like  dogs*^.  One  day,  .when  he  ob- 
served many  of  them  tippling  very  merrily,  he  was  so^ 
cruel  as  to  disturb  them,  which  sent  most  of  the  ants 
in  a  fright  to  the  nest;  but  some  more  thirsty  than  the 
rest  continued  their  potations.  tJppn  this,  one  of  those 
that  had  retreated  returns  to  ,inform  his  thoughtless 
companions  of  their  danger  ;  one  he  pushes  with  his 
jaws ;  another  he  strikes  first  upon  the  belly,  and  then 
upon  the  breast ;  and  so  obliges  three  of  them  to  leave 
off  their  carousing,  and  march  homewards  ^  but  the 
fourth,  more  resolute  to  drink  it  out,  is  not  to  be  diseom- 
fite(l,  and  p^ys  not  the  least  regard  to  the  kind  blowi^ 

«  Gould,  92,    Pe  Geer^  ii.  lOei.    Huber,  5«  133. 
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with  which  bis  compeer,  solicitous  for  his  safety,  re- 
peatedly belabours  him :— ^at  length,  determined  to  have 
his  way,  he  seizes  him  by  one  of  his  hiud'Jegs,  and  gives 
him  a  violent  pull :— upon  this,  leaving  his  liquor,  the 
loiterer  turns  round,  and  opening  his  threatening  jaws 
with  every  appearance  of  anger,  goes  very  coolly  to 
drinking  again ;  but  his  monitor,  without  further  cere- 
mony, rushing  before  him,  seizes  him  by  his  jaws,  and 
at  last  drags  him  off  in  triumph  to  the  formicary  \ 

The  language  of  ants,  however,  is  not  confined  mere- 
ly to  giving  intelligence  of  the  approach  or  presence  of 
danger;  it  is  also  co-extensive  with  all  their  other  oc« 
casjons  for  communicating 4heir  ideas  to  each  other.  . 

Some,  wh6se  extraordinary  history  I  shall  soon  re- 
late to  you,  engage  in  military  expeditions,  and  often 
previously  send  out  spies  to  collect  information.  These, 
as  soon  as  they  return  from  exploring  the  vicinity,  enter 
the  nest ;  upon  which,  as  if  they  had  communicated  th^kr 
intelligence,  the  army  immediately  assembles  in  the 
suburbs  of  their  city,  and  begins  its  march  towards  that 
quarter  whence  the  spies  bftd  arrived.  Upon  the  march, 
communications  are  perpetually  making  between  the 
van  and  the  rear ;  and  when  arrived  at  the  camp  of 
the  enemy,  and  the  battle  begins,  if  necessary,  couriers 
tare  dispiftched  to  the  ft»rmicary  for  reinibrcements^. 

If  you  scatter  the  ruins  of  an  ant's  nest  in  your  apart^ 
ment,  you  will  be  furnifihed  with  anotherproof  of  their 
language.  The  auts  will  take  a  thousand  different 
paths,  each  going /by  iisel^  to  increase  the  chance  of  dis* 
covery ;  they  will  meet  and  cross  ^ach'  other  in  all  di- 
rections, and  perhaps  will  wander  long  before  they  can 

«  Hii^r,  1S3,  .  b  Ibid.  2S'\ ,  917, 1,67. 


6St  i^ERTK^t  sod  fines  err  imi^ct§* 

•find  a  spot  conrenienl  f<xr  their  reamon.  No  sooii^ 
does  any  one  discover  a  little  ehink  in  the  floor,  through 
which  it  can  pass  below,  than  it  returns  to  its  conipa« 
nicHis,  and,  by  means  of  certain  motions  of  its  aliti^nnae, 
makes  some  of  them  comprehend  wl^it  route  they  are 
topursoe  to  find  it,  sometimes  even  accompanying  them 
to  the  spot ;  these,  in  their  turn,  become  the  guides  of 
others,  till  all  know  which  way  to  direct  thefr  steps^ 

It  is  well  known  also,  that  ants  give  each  oth«r  in^ 
ferroation  when  they  have  discovered  any  store  of  pro* 
vision.  Bradley  relates  a  striking  instance  of  this. 
A  nest  of  ant&  in  a  nobleman's  garden  discovered  a 
closet,  many  yards  within  the  house,  in  whith  conserve 
were  kept^  which  they  constantly  attended  till  the  nest 
wae  destroyed.  Some  in  their  rambks  mu^t  have  firdt 
discovered  this  dep6t  6f  sweets,  and  informed  the  rest 
of  it.  It  is  remarkable  that  they  ahvays  weni  to  it  by 
the  same  trecik,  scarcely  vary ingan  inch  from  it,  though 
they  had  to  pass  through  two  apartments ;  nor  could 
the  sweeping  and  cleaning  of  the  rooms  discomfit  them^ 
or  cause  them  to  pursue  a  different  route^. 

Here  may  be  related  a  very  amusing  experiment  of 
Gould's.  Having  deported'  several  colonies  of  ant6 
(F.Jiisca)in  flower-pots,  he  placed  them  in  soiiie  eartheil 
pans  full  of  water,  which  prevented  them  from  making 
excursions  from  their  nest.  When  they  had  been  ac- 
customed some  day»  to  this  imprisonment,  he  fasten^ 
small  threads  to  the  upper  part  ot  the  pots,  and  es> 
tending  them  over  the  water  pans  fixed  them  in  tfcft 
ground.  The  sagacious  ants  soon  found  out  that  by 
these  bridges  they  could  escape  from  their  moated 

aHuber>lS7.  b  Bradley^  134. 
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ca£Ue.  The  discc^ery  was  cominunkated  to  the  WBq1» 
soeiety,  and  iaa  short  time  the  threads  were  filled  wiih 
trains  of  busy  workers  passing  to  and  fro^ 

Ligon^s  account  of  the  ants  an  Barbadoes  affords  nx^ 
other  most  convincing  proof  of  this :— r-as  he  has  toM 
his  tale  in  a  very  lively  and  interesting  manner,  I  shall 
give  it  nearly  in  hisi  own  words. 

^^  The  next  of  these  moving  little  animals  are  ants  or 
pismires ;  and  these  are  but  of  a  small  size,  but  gveat  in 
industry;  and  that  lyhich  gives  them  means  to  attain  lo 
this  end  is,  they  have  all  one  soul.  If  I  should  say  they 
are  here  or  there,  I  should  do  them  wroog,  for  theyare 
every  where ;  under  ground,  where  any  hollow  or  loose 
earth  is ;  amongst  the  roots  of  trees ;  upon  the  bodies^ 
branches,  leaves  and  fruit  of  all  trees ;  in  all  places  with- 
out the  houses  and  within ;  upon  the  sides,  walls,  win* 
dows,  and  roofs  without;  and  oiii  the  floors,  side  walls, 
ceifings,  and  windows  within;  tables,  cupboards,  bed^^ 
stools,  all  are  covered  with  them,  so  that  they  are  a  kind 

of  ubiquitaries. We  sometimes  kill  a  cockroach^ 

and  throw  faitn  on  the  ground ;  and  mark  what  they  will . 
do  with  him :  his  body  is  bigger  than  a  hundred  of  them^ 
and  yet  they  will  find  the^meansto^take  hold  of  him,  and 
lift, him  up;  and  having. him  above  ground,  away  they 
carry  him,  andjsome  go  by  as  ready  assistants,  if  any  be 
weary ;  and  some  are  the  officers  that  lead  and  show 
the  way  to  the  hole  into  which  he  must  pass;  andif  tfa^ 
vancurriers  jperceive  that  the  body  of  the  cockroach 
lies  across^  and  will  not  pass  through  the  hole  or  arch 
through  which  they  mean  to  carry  him,  order  is  given^ 

a  Gould,  85. 
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and  the  body  turned  endwise,  and  this  is  done  a  foot  h€** 
fore  they  come  to  the  hole,  and  that  without  any  stop 
or  stay ;  and  this  is  observable,  that  they  nerer  pull 

contrary  ways. A  table  being  cleared  with  great 

care,  by  way  of  experiment,  of  all  the  ants  that  wer^ 
upon  it,  and  some  sugar  being  put  upon  it,  some,  after 
a  circuitous  route,  were  observed  to  arrive  at  it,  when 
again  departing  without  tasting  the  treasure,  they 
hastened  away  to  inform  their  friends  of  their  disco^ 
very,  who  upon  this  came  by  myriads ; — "  and  when 
they  are  thickest  upon  the  table,''  says  he,  '^  clap  a 
large  book  (or  any  thing  fit  for  that  purpose)  upon 
them,  so  hard  as  to  kill  all  that  are  under  it ;  and  wheit 
you  have  done  so,  take  away  the  book,  and  leave  them 
to  themselves  but  a  quarter  of  an  hour,  and  when  you 
come  again,  you  shall  find  all  those  bodies  carried  away  4^ 
Other  trials  we  make  of  their  ingenuity,  as  this  :-*• 
Take  a  pewter  dish,  and  fill  it  half  full  of  water,  i^ta 
which  put  a  little  gally-pot  filled  with  sugar,  and  the 
ants  will  presently  find  it  and  come  upon  the  table ;  but 
when  they  perceive  it  environed  with  water,  they  try 
about  the  brims  of  the  dish  where  the  gally*pot  is  near^* 
est ;  and  there  the  most  venturous  amongst  them  com« 
mits  himself  to  the  water,  though  he  be  conscious  how 
ill  a  swimmer  he  is,  and  is  drowned  in  the  adventure  7 
the  next  is  not  warned  by  his  example,  but  ventures 
too,  and  is  alike  drowned ;  and  many  more^  so  that 
there  is  a  small  foundation  of  their  bodies  to  venturer 
and  then  they  come  faster  than  ever^  and  so  mak^  in. 
bridge  of  their  own  bodies  S"  ^ 

a  HUt  of  Sarbadoesy  p.  631     . 
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^he  fact  being  certain^  that  ants  impart  their  id^as 
to  each  other^  we  are  next  led  to  inquire  by  what 
means  this  is  accomplished*  It  does  not  appear  that, 
like  the  bees^  they  emit  any  sigpiificative  souqds;  their 
language,  therefore^  must  consist  of  signs  or  gestures, 
some  of  which  T  shall  now  detail.  In  communicating 
their  fear  or  expressing  their  anger,  they  run  from  one 
to  another  in  a  semicircle,  and  strike  with  their  head 
i  or  jaws  the  trunk  or  abdomen  of  the  ant  to  which  they 
mean  to  give  information  of  any  subject  of  alarm.  But 
those  remarkable  organs,  their  antennse,  are  the  prin- 
cipal instruments  of  their  speech,  if  I  may  so  call  it, 
supplying  the  place  both  of  voice  and  words.  When 
the  military  ants  before  alluded  to  go  upon  their  ex* 
peditions,  and  are  out  of  the  formicary,  previously  to 
setting  off,  they  touch  each  other  on  the  trunk  with 
their  antennae  and  forehead ;— this  is  the  signal  for 
marching ;  for,  as  soon  as  any  one  has  received  it,  he 
is  immediately  in  motion.  When  they  have  any  disco- 
very to  communicate,  they  strike  with  them  those  that 
they  meet  in  a  particularly  impressive  manner. — If  a 
hungry  ant  wants  to  be  fed,  it  touches  with  its  two  an<p^ 
tennse,  moving  them  very  rapidly,  those  of  the  indivi- 
dual from  which  it  exp'ects  its  meal : — and  not  only  ants 
understand  this  language,  but  even  Aphides  and  Cocci, 
which  are  the  milch  kine  of  our  little  pismires,  do  the 
same,  and  will  yield  them  their  saccharine  fluid  at  the 
touch  of  these  imperative  or^ns.  The  helpless  larvae 
also  of  the  ants  are  informed  by  the  same  means  when 
they^  may  open  their  mouths  to  receive  their  food. 

Next  to  their  language,  and  scarcely  different  from 
it^  are  the  modes  by  which  they  express  their  affectioiui 

V^OL.  II.  F 
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and  aversions.  Whether  ants,  with  man  and  some  of 
the  larger  animals,  experience  any  thing  like  attacbi> 
ment  to  individuals,  is  not  easily  ascertained ;  but  that 
they  feel  the  full  force  of  the  sentiment  ivhich  we  term 
patriotism,  or  the  love  of  the  community  to  which  they 
belpng,  is  evident  from  the  whole  series  of  their  pro- 
eeedings,  which  all  tend  to*promote  the  general  good. 
Distress  or  difficulty  falling  upon  any  member  of  their 
society,  generally  excites  their  sympathy,  and  they  do 
their  utmost  to  relieve  it.  M.  Latreille  once  cut  off  the 
antennffiofanant;  and  its  companions,  evidently  pity- 
ing its  sufferings,  anointed  the  wounded  part  with  a 
drop  of  transparent  fluid  from  their  mouth :  and  who- 
ever attends  to  what  is  going  forward  in  the  neighbour- 
hood of  one  of  their  nests,  will  be  pleased  to  observe 
the  readiness  with  which  they  seem  disposed  to  assist 
each  other  in  difficulties.  When  a  burthen  is  too  heavy 
for  one,  another  will  soon  come  to  ease  it  of  part  of  the 
weight ;  and  i^one  is  threatened  with  an  attack,  all 
Jiasten  to  the  spot,  to  join  in  repelling  it. 

The  satis&ction  they  express  at  meeting  after  ab- 
sence is  very  striking,  and  gives  some  degree  of  indi- 
yiduality  to  th^ir  attachment.  M.  Huber  witnessed 
the  gesticulations  of  some  ants,  of  iginally  belonging  to 
the  same  nest,  that,  having  been  entirely  separated  firom 
each  other  fouF  months,  were  afterwards  brought  to- 
gether. Though  this  was  equal  to  one-fourth  of  their 
existence  as  perfect  insects,  they  immediately  reco|^ 
nised  each  other,  saluted  mutually  with  their  antemtl^, 
and  united  once  more  to  form  one  family. 

They  are  also  ever  intent^  to  promote  each  other's 
welfare,  and  ready  to  shar^  with  their  absent  compa- 
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pioBS  liny  good  thing  they  may  meet  with.  Thiose  that 
go  abroad  feed  those  which  remain  in  the  nest;  and  if 
they  discover  any  stock  of  favourite  food,  they  jnform 
the  whole  community,  as  we. have  seen  above,  and 
teach  them  the  way  to  it.  M .  Huber,  for  a  particular 
reason,  having  produced  heat,  by  means  of  a  flambeati^ 
in  a  certain  part  of  an  artificial  formicary,  the  ants 
that  happened  to  be  in  that  quarter,  after  enjoying  it 
for  a  time,  hastened  to  convey  the  welcome  intelligence 
to  their  compatriots,  whom  they  even  carried  stispetid* 
ed  upon  their  jaws  (their  usual  mode  of  transporting 
each  other)  to,  the  spot,  till  hundreds  might  be  seen 
thus  laden  with  their  friends. 

If  ants  feel  the  force  of  love,  they  are  equally  suscep-* 
tible  of  the  emotions  of  anger ;  and  when  they  are  me- 
naeed  or  attacked,  no  insects  show  a  greater  degree  of 
it.  >  Providence,  moreover,  has  furnished  them  with 
weapons  and  faculties  which  render  it  extremely  foi[^ 
midable  to  their  insect  eiiemies,  and  sometimes,  as  I 
have  related  on  a  foriner  occasion,  a  great  annoyance 
to  man  himself^.  Two  ^strong  mandibles  arm  their 
mouth,  with  which  they  sometimes  fix  themselves  so 
obstinately  to  the  object  of  their  attack,  that  they  will 
sooner  be  torn  limb  from  limb  than  let  go  their  hold  ; 
— and  after  their  battles,  the  headof  a  conquered  enemy 
may  often  be  seen  suspended  to  the  antenne  or  legs  of 
the  victor, — ^a  trophy  of  his  valour,  which,  however 
troublesome,  he  will  be  compelled  to  carry  about  with 
Iiim  to  the  day  of  his  death.  Their  abdomen  is  also 
furnished  with  a  poison-bag  (Iot€rium)An  which  is  se« 
creted  a  powerful  and  venomous  fluid,  long  celebrated 

a  Vol.  I.  2d  Ed.  p.  123. 
F  2 


68  F£AFifiCt  SOCIETIES  OF  IKSECtS. 

in  chemical  researches,  and  once  called  formic  actd^ 
though  now  considered  a  modification  of  the  (tcetic  and 
malic^;  which,  when  their  enemy  is  beyond  the  reach 
of"  their  mandibles  (I  speak  here  particularly  of  the 
hill-^ant,  or  F.  rufa)^  standing  erect  on  their  hind-legs^ 
they  ejaculate  from  their  anus  with  considerable  force^ 
so  that  from  the  surface  of  the  nest  ascends  a  shower  of 
poison,  exhaling  a  strong  sulphureous  odour,  sufficient 
to  overpower  or  repel  any  insect  or  small  animal.  Such 
is  the  fury  of  some  species,  that  with  the  acid,  accord^ 
ing  to  Gould  **,  they  sometimes  partly  eject,  drawing  it 
back  however  directly,  the  poison-bag  itself.  If  a  stick 
be  stuck  into  one  of  the  nests  of  the  hill-ant,  it  is  so  sa- 
turated with  the  acid  as  to  retain  the  scent  for  many 
hours.    A  more  formidable  weapon  arms  the  species 
of  the  genus  Myrmica^  Latr.;  for,  besides  the  poison- 
bag,  they  are  furnished  with  a  sting ;  and  their  aspect 
is  also  often  rendered  peculiarly  revolting,  by  the  ex- 
traordinary length  of  their  jaws,  and  by  the  spines  which 
defend  their  head  and  trunk. 

But  weapons  without  valour  are  of  but  little  use  ; 
and  this  is  one  distinguishing  feature  of  our  pygmy 
race.  Their  courage  and  pertinacity  are  unconquer- 
able, and  often  sublimed  into  the  most  inconceivable 
rage  and  fury.  It  makes  no  difference  to  them  whether 
they  attack  a  mite  or  an  elephant ;  and  man  himself 
instills  no  terror  into  their  warlike  breasts.  Point  your 
finger  towards  any  individual  of  F.  rufa^ — instead  of 
running  away,  it  instantlyfpices  about,  and,  that  it  may- 
make  the  most  of  itself,  stiffening  its  legs  into  a  nearly 

a- See  Fourcroy,  Annahs  du  Museum^  no.  5.  p.  S38,  343.     Some,  how« 
ever,  still  regard  it  as  a  digtinct  acid.  b  p.  34. 
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^(Taight  line,  it  gives  its  body  the  utmost  elevation  it 
is  capable  of;  and  thus 

^^  Collecting  all  its  might  dilated  stands" 

prepared  to  repel  your  attack.  Put  your  finger  a  little 
nearer,  it  immediately  opens  it^  jaws  to  bite  you,  and 
rearing  upon  its  hind-legs  bends  its  abdomen  between 
them,  to  ejaculate  its  venom  into  the  wound*. 

This  angry  people,  so  well  armed  and  so  courageous, 
we  may  readily  imagine  are  not  always  at  peace  with 
their  neighbours^  causes  of  dissension  may  arise  to 
light  the  flame  of  war  between  the  inhabitants  of  nests 
not  far  distant  fiom  each  other.  To  these  little  bus- 
tling  creatures  a  square  foot  of  earth  is  a  territory  worth 
contending  for; — ^their  droves  of  Aphides  equally  valu- 
able with  the  flocks  and  herds  that  cover  our  plains ; 
and  the  body  of  a  fly  or  a  beetle,  or  a  cargo  of  straws 
and  bits  of  stick,  an  acquisition  as  important  as  the 
treasures  of  a  Lima  fleet  to  our  seamen.  Their  wars 
are  usually  between  nests  of  difierent  species ;  some- 
times, however,  those  of  the  same,  when  so  near  as  to 
interfere  with  and  incommode  each  other,  have  their 
battles;  and  with  respect  to  ants  of  one  species,  Mi/r* 
j/nica  rubrop  combats  occasionally  take  place,  contrary 
to  the  general  habits  of  the  tribe  of  ants,  between  those 
of  the  same  nest.  I  shall  give  you  some  account  of  all 
these  conflicts,  beginning  with  the  last.  But  I  must 
fijrst  observe,  that  the  only  warriors  amongst  our  ants 
are  the  neuters  or  workers;  the  males  and  females  be- 
ing very  peaceable  creatures,  and  always  glad  to  get 
out  of  harm's  way. 

The  wars  of  the  red  ant  (M.  rubra)  are  usually  be-* 

a  See  Fourcroy,  JnnaUs  du  Mmiufk^  no.  5.  S43. 
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tween  a  small  number  of  the  citisieiis ;  and  the  object, 
i^ccording  to  Gould,  is  to  get  rid  of  a  useless  member 
of  the  community  (it  does  not  argue  much  in  favour  of 
the  humanity  of  this  species  if  it  be  by  sickness  tha^ 
this  member  is  disabled),  rather  than  any  real  civil  con- 
tent. *^  The  red  colonies,"  says  this  author,  **  are  the 
only  ones  I  could  ever  observe  to  feed  upon  their  own 
species.  You  may  frequently  discern  a  party  of  from 
five  or  sist  to  twenty  surrounding  one  of  their  own  kind, 
or  even  fraternity,  and  pulling  it  to  pieces.  The  ant 
they  attack  is  generally  feeble,  and  of  a  languid  com- 
plexion, occasioned  perhaps  by  some  disorder  or  other 
accident*."  I  once  saw  one  of  these  ants  dragged  out 
of  the  nest  by  another,  without  its  head;  it  was  still 
alive,  and  could  crawl  about.  A  lively  imagination 
might  have  fancied  that  this  poor  ant  was  a  Criminal, ' 
condemned  by  a  court  of  justice  to  suffer  the  extreme 
sentence  of  the  law.  It  was  more  probably,  however, 
a  champion  that  had  been  decapitated  in  an  unequal 
combat,  unless  we  admit  Gould's  idea,  and  suppose 
it  to  have  sufiered  because  it  was  an  unprofitable 
niember  of  the  community^.  At  another  time  I  found 
three  individuals  that  were  fighting  with  great  fury, 
chained  together  by  their  mandiblea;  one  of  these 
had  lost  two  of  the  legs  of  one  side,  yet  it  appeared  to 
walk  well,  and  was  as  eager  to  attack  and  seize  its  op«> 

a  Gould,  104. 

b  One  would  think  the  writer  of  the  account  of  ants  in  MoUffet  had 
been  witness  to  something  similar.  *'  If  they  see  any  one  idle^*'  says  he, 
f'  they  not  only  drive  him  as  spurious,  without  food,  from  the  nest  i  but 
likewise,  a  circle  of  all  ra^ks  bejng  assembled,  cut  oiT  his  head  before  .the 
gates,  that  he  may  be  a  warning  to  their  children  not  to  give  themselves 
up  for  the  future  to  idleness  and  effeminacy."— TAeafr.  /lu.  241. 


PBHFEeT  SOCIETIES  OF  IK8£CtS.  71 

poBenite,  as  if  it  vras  unkurt.    This  did  not  look  like 
lai^[Uor  or  sickness. 

The  wars  of  ants  that  are  not  of  the  same  species 
take  place  usually  between  those  that  differ  in  size ;  and  , 
the  great  endeavouring  to  oppress  the  small  are  never* 
theless  often  outnumbered  by  them,  and  4efeated.  Their 
*  battles  have  long  been  celebrated,  and  the  date  of  them, 
as  if  it  were  an  event  of  the  first  importance,  has  been 
formally  recorded.  iEneas  Sylvius,  after  giving  a  very 
circumstantial  account  of  one  contested  with  great  ob^ 
fitinacy  by  a  great  and  small  species  on  the  trunk  of  a 
pear-tree,  gravely  states,  "This  action  was  fought  in 
the  pontificate  of  Eugenius  the  Fourth,  in  the  presence 
of  Nicholas  Pistoriensis,  an  eminent  lawyer,  who  re- 
lated the  whole  history  of  the  battle  with  the  greatest 
fidelity ! "  A  similar  engagement  between  great  and 
small  ants  is  recorded  by  Olaus  Magnus,  in  which  th^ 
small  ones  being  victorious  are  said  to  have  buried  the 
t>odies  of  their  own  soldiers,  but  left  those  of  their  giant 
enemies  a  ptey  to  the  birds.  This  event  happened 
previous  to  the  expulsion  of  the  tyrant  Christiern  the 
Second  from  Sweden  ^. 

M.F.  Huber  is  the  only  modern  author  that  appeariS 
to  hav^  been  witness  to  these  combats.  He  tells'  ud 
that,  when  the  great  attack  the  small,  they  seek  to  take 
them  by  surprise,  (probably  to  avoid  their  fastening 
themselves  to  their  legs,)^and,  seizing  them  by  the 
upper  part  of  the  body,  they  strangle  them  with  their 
mandibles;  but  when  the  small  have  time  to  foresee 
the  attack,  they  give  notice  to  their  companions,  who 
rush  in  crowds  to  their  succour.  Sometimes,  noweverj 

n^Mouffet,  Thealr.  Ins,  242. 
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after  suffering  a  signal  defeat,  the  smaller  species  are 
obliged  to  shift  their  quarters,  and  to  seek  an  establish- 
inent  more  out  of  the  way  of  danger.  In  order  to  cover 
their  march,  many  small  bodies  are  then  posted  at  & 
little  distance  from  the  nest.  As  soon  as  th^  large 
ants  approach  the  camp,  the  foremost  sentinels  instantly 
'fly  at  them  with  the  greatest  rage,  a  violent  struggle 
ensues,  multitudes  of  their  friends  come  to  their  assjst-* 
ance,  and,  though  no  match  for  their  enemies  singly, 
by  dint  of  numbers  they  prevail,  and  the  giant  is  either 
slain  or  led  captive  to  the  hostile  camp.  The  species 
whose  proceedings  M,  Huber  observed  were  i^.  hercu^ 
lanea,  L.  and  F.  sanguineoy  Latr.  neither  of  which  have 
yet  been  discovered  in  Britain*. 

But  if  you  would  see  more  numerous  armies  engaged^ 
and  survey  war  in  all  its  forms,  you  must  witness  th^ 
combats  of  ants  of  the  same  species,  you  must  go  intq 
the  woods  where  the  hill-ant  of  Gould  (F*  rufa^  L.> 
erects  its  habitations.  There  you  will  sometimes  be<* 
hold  populous  and  rival  cities,  like  Rome  and  Carthage^ 
as  if  they  had  vowed  each  other's  destruction,  pouring 
forth  their  myriads  by  the  various  roads  that,  like  rays, 
diverge  on  all  sides  from  their  respective  metropolises, 
to  decide  by  an  appeal  to  arms  the  fate  of  their  little 
world.  As  the  exploits  of  frogs  and  mice  were  the 
theme  of  Homer's  muse,  so,  were  I  gifted  like  him, 
might  I  celebrate  on  this  occasion  the  exhibition  of 
Myrmidonian  valour;  but,  alas!  I  am  Davus,  not 
CEdipus ;  you  must  therefore  rest  contented,  if  I  do 
my  best  in  plain  prose ;  and  I  trust  you  will  not  com-* 
plain  if,  being  unable  to  ascertain  the  name  of  a,ny  opQ 
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of  my  heroes,  my  Myrmidonomachia  be  perfectly  ano-^ 
nymous.  s 

Figure  to  yourself  two  of  tbese  ctties, equal  in  size 
and  population,  and  situated  about  a  hundred  paceis 
from  each  other;  observe  their  countless  numbers, 
equal  to  the  population  of  two  mighty  empires.  The 
whole  space  which  separates  them  for  the  breadth  of 
twenty-four  inches  appears  alive  with  prodigious  crowds 
of  their  inhabitants.  The  armies  meet  midway  be- 
tween their  respective  habitations,  and  there  join  bat- 
tle. Thousands  of  champions,  mounted  on  more  ele- 
vated spots,  engage  in  single  combat,  and  seize  each 
other  with  their  powerful  jaws  ;  a  still  greater  num<^ 
her  are ,  engaged  on  both  sides  in  taking  prisoners, 
which  make  vain  efforts  to  escape,  conscious  of  the 
cruel  fate  which  awaits  them  when  arrived  at  the  hostile 
formicary.  The  spot  where  the  battle  most  rages  is 
about  two  or  three  square  feet  in  dimensions :  a  pene« 
trating  odour  exhales  on  all  sides, — numbers  of  ants 
ate  here  lying  dead  covered  with  venom,< — others,  com- 
posing groups  and  chains,  are  hooked  together  by  their 
legs  or  jaws,  and  drag  each  other  alternately  in  con- 
trary directions.  These  groups  are  formed  gradually; 
At  first  a  pair  of  combatants  seize  each  oCher,  and  rear^ 
ing  upon  their  hind-legs  mutually  spirt  their  acid,  theii*^^ 
closing  they  fall  and  wrestle  in  the  dust.  Again  re« 
covering  their  feet,  each  endeavours  to  drag  off  his  an- 
tagonist. If  their  strength  be  equal,  they  remain  im* 
moveable,  till  the  arrival  of  a  third  gives  one  the  ad» 
vantage.  Both,  however,  are  often  succoured  at  the 
jsame  ]Ume,  and  the  battle  still  continues  undecided*-*- 
others  take  part  on  each  side,  till  chains  are  formed  of 
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six,  eight,  or  sometimes  ten,  all  hooked  together  and 
struggling  pertinaciously  for  the  mastery :  the  eqiiili« 
brinm.  remains  unbroken,  till  a  number  of  champions 
from  the  same  nest  arriving  at  once,  compel  them  to  lei 
go  their  hold^  and  the  single  combats  recommence.  At 
the  approach,  of  night,  each  party  gradually  retreats 
to  its  own  city:  but  before  the  following  dawn  the 
combat  is  renewed  with  redoubled  fury,  and  occupies 
a  greater  extent  of  ground.  These  daily  fights  con* 
tinue  till,  violent  rains  separating  the  combatants,  they 
ifofget  their  quarrel,  and  peace  is  restored. 

Such  is  the  account  given  by  M«  Huber  of  a  battle  he 
witnessed.  In  these  engagements,  he  observes,  their 
fiiry  is  so  wrought  up,  that  nothing  can  divert  them  from 
tiieir  purpose.  Though  he  was  close  to  them  examin- 
ing  their  proceedings,  they  paid  not  the  least  attention 
to  him,  being  absorbed  by  one  sole  object,  that  of  find- 
ing an  enemy  to  attack.  What  is  most  Wonderful  in 
this  history,  though  all  are  of  the  same  make,  colour, 
and  scent,  every  ant  seemed  to  know  those  of  his  own 
party;  and  if  by  mistake  one  was  attacked,  it  was  im-o 
mediately  discovered  by  the  assailant,  and  caresses  suc- 
ceeded to  blows.  Though  all  was  fury  and  carnage  in 
the  space  between  the  two  nests,  on  the  other  side  the 
paths  were  full  of  ants  going  to  and  fro  on  the  ordi- 
nary business  of  the  society,  as  in  a  time  of  peace;  and 
the  whole  formicary  exhibited  an  appearance  of  order 
and  tranquillity,  except  that  on  the  quarter  leading  td 
the  field  of  battle  crowds  might  always  be  seen,  either 
marching  to  reinforce  the  army  of  their  compatriots,  or 
returning  home  with  the  prisoners  they  had  taken  % 

•*  Sec  Hiiber,  chap.  v. 
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ffbich  it  is  to  be  feared  are  the  devoted  victims  of  a 
canBibal  feast. 

Having,  I  apprehend,  satiated  you  t^ith  the  fary  and 
eamag^  of  Myrmidonian  wars,  I  shall  next  bring  for<^ 
ward  a  "scene  still  more  astonishing,  which  at  first,  per« 
haps,  you  will  be  disposed  to  regard  as  the  mere  illtisioii 
of  a  lively  imagination.  What  will  yo^  say  when  I  tell 
you  that  certain  ants  are  affirmed  to  sally  forth  front 
their  nests  on  predatot^  expeditions,  for  the  singular 
purpose  of  procuring  5^01765  to  employ  in  their  domestn^ 
business ;  and  that  these  ants  are  usually  a  ruddy  race, 
while  their  slaves  themselves  are  black?  I  think  I  see 
you  here  throw  down  my  letter  and  exclaim — ^^  What! 
ants  turned  slaves-dealers !  This  is  a  fact  sd  extraor- 
dinary and  improbable,  and  so  out  of  the  usual  course 
of  nature,  that  nothing  but  the  most  powerful  and 
Convincing  evidence  shall  induce  me  to  believe  it."  In 
this  I  perfectly  approve  your  caution  ;  such  a  solecism 
in  nature  ought  not  to  be  believed  till  it  has  undergone 
the  ordeal  of  a  most  thorough  investigation .  Unfortu- 
nately in  this  country  we  have  not  the  means  of  satis- 
fying ourselves  by  ocular  demonstration,  siilce  none  of 
the  slave-dealing  ants  appear  to  be  natives  of  Britain. 
We  must  be  satisfied,  therefore,  with  weighing  the 
evidence  of  others.  Hear  what  M.  P.  Huber,  the  dis* 
coverer  of  this  almost  incredible  deviation  of  nature 
fi-om  her  general  laws,  has  advanced  to  convincie  the 
world  of  the  accuracy  of  his  statement,  and  you  will,  I 
am  sure,  allow  that  he  has  thrown  over  his  history  a 
colouring  of  Verisimilitude,  and  that  his  appeal  to  tes- 
timony is  in  a  very  high  degree  satisfactory. 

"  My  readers,"  says  he,  "  will  perhaps  be  tempted 
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to  believe  that  I  have  suffered  myself  to  he  carried 
away  by  the  love  of  the  marvellous,  and  that,  in  order 
to  impart  greater  interest  to  my  narration,  I  have  given 
i^ay  to  an  inclination  to  embellish  the  facts  that  I  have 
observed.  But  the  more  the  wonders  of  nature  have 
attractions  for  me,  the  less  do  I  feel  inclined  to  alter 
them  by  a  mixture  of  the  reveries  of  imagination.  I 
have  sought  to  divest  myself  of  every  illusion  and  pre- 
judice, of  the  ambition  of  saying  new  things,  of  the 
prepossessions  often  attached  to  perceptions  too  rapid, 
the  love  of  system,  and  the  like.  And  I  have  endea- 
voured  to  keep  myself,  if  I  may  so  sdy,  in  a  disposition 
of  mind  perfectly  neuter^  and  ready  to  admit  all  facts^ 
of  whatever  nature  they  might  be,  that  patient  obser- 
vation should  confirm.  Amongst  the  persons  whom  I 
have  taken  as  witnesses  to  the  discovery  of  mixed  ant- 
hills, 1  can  cite  a  distinguished  philosopher  (Prof. 
Jurine)  who  was  desirous  of  verifying  their  existence 
by  examining  himself  the  two  species  united*." 

He  afterwards  appeals  to  nature,  and  calls  upon  all 
who  doubt  to  repeat  his  experiments,  which  he  is  sure 
will  soon  satisfy  them : — a  satisfaction  which,  as  I  have 
just  observed,  in  this  country  we  cannot  receive,  for 
want  of  the  slave-making  species.  And  now  to  begin 
my  history. 

There  are  two  species  of  ants  which  engage  in  these 
excursions^  F.  rufescens  and  F.  sanguinea^  Latr. ;  but 
they  do  not,  like  the  Afi*ican  kings,  make  slaves  of 
adults,  their  sole  object  being  to  carry  off  the  helpless 
in&nts  of  the  colony  which  they  attack,  the  larvse  and 
pupae;  these  they  educate  in  their  own  nests^  till  they 
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arrive  at  their  perfect  state,  when  they  undertake  all 
the  business  of  the  society ''.  In  the  following  account  I 
shall  chiefly  confine  myself  to  what  Huber  relates  of  the 
first  of  these  species,  and  conclude  my  extracts  with  his 
history  of  an  expedition  of  the  latter  to  procure  slaves. 

The  rufescent  ants^  do  not  leave  their  nests  to  go 
upon  these  expeditions,  which  last  about  ten  weeks, 
till  the  males  are  ready  to  emerge  into  the  perfect 
state ;  and  it  is  very  remarkable,  that  if  any  individual» 
attempt  to  stray  abroad  earlier,  they  are  detained  bf 
their  slaves,  who  will  not  sufier  them  to  proceed.  A 
wonderful  provision  of  the  Creator  to  prevent  the  black 
colonies  from  being  pillaged  when  they  contain  6n]y 
male  and  female  brood,  which  would  be  their  total  de- 
struction, without  being  any  benefit  to  their  assailants, 
to  whom  neuters  alone  are  usefuL 

Their  time  of  sallying  forth  is  from  two  in  the 
afternoon  till  five,  but  more  generally  a  little  before 
five :  the  weather,  however,  must  be  fine,  and  the 
thermometer  must  stand  at  above  36°  in  the  shadev 
Previously  to  marching  there  is  reason  to  think  that 

a  It  is  not  clear  that  our  ^iUug;hb3r  had  not  some  knowledge  of  this 
extraordinary  fact ;  for  In  his  description  of  auts,  speaking  of  their  care, 
of  their  pnpoe,  he  says,  **  that  they  also  carry  the  aureUce  of  others  into  their 
uesti,  as  if  they  were  their  oton,^*  Rai.  Hist,  Ins,  69. — Gould  remarks  coit« 
ceroing  the  htU-antf  ^^  This  species  is  very  rapacious  after  the  vermides 
aqd  wfmphs  of  other  ants.  If  you  place  a  parcel  before  or  near  their 
colonies,  they -will,  with  remarkable  greediness,  seize  and  carry  them.oif.'" 
fil,  note  ♦.  Query — Do  they  this  to  devour  them,  or  educate  them  ? 
White  made  the  same  observation,  Nat.  Hist,  ii.  278. 

l>  ThU  species  forms  a  kind  of  link  which  connects  Latreille's  two  gc- 
■era  Formica  and  Mi,rimca^  borrowing  the  abdominal  squama  from  the. 
former,  and  the  stipg  from  the  latter. 
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Mkj  send  out  scouts  to  explore  the  vicinity;  tipoft 
whose  return  they  emerge  from  their  subterranean  city, 
directing  their  course  to  the  quarter  from  which  the 
scouts  came.  They  have  various  preparatory  signals, 
such  as  pushing  each  other  with  the  mandibles  or  fore- 
head, or  playing  with  the  antennae,  the  object  of  which 
is  probably  to  excite  their  martial  ardour,  to  give  the 
word  for  marching,  or  to  indicate  the  route  they  are  to 
take.  The  advanced  guard  usually  consists  of  eight  or 
ten  ants ;  but  no  sooner  do  these  get  beyond  the  rest, 
than  they  move  back,  wheeling  round  in  a  semicircle, 
and  mixing  with  the  main  body,  while  others  succeed 
to  their  station.  They  have  "  no  captain,  overseer,  or 
tuler^''  as  Solomon  observes,  their  army  being  com- 
posed entirely  of  neuters,  without  a  single  female :  thus 
all  in  their  turns  take  their  place  at  the  head,  and  then 
retreating  towards  the  rear,  make  room  for  others. 
This  is  the  usual  order  of  their  march;  and  the  object 
of  it  may  be  to  communicate  intelligence  more  readily 
from  one  part  of  the  column  to  another. 

When  winding  through  the  grass  of  a  meadow  they 
have  proceeded  to  thirty  feet  or  more  from  their  Awn 
Jiabitation,  they  disperse;  and,  like  dogs  with  their 
•noses,  explore  the  ground  with  their  antenna  to  detect 
the  traces  of  the  game  they  are  pursuing.  The  negro 
formicary,  the  object  of  their  search,  is  soon  disco- 
vered ;  some  of  the  inhabitants  are  usually  keeping 
^nard  at  the  avenues,  which  dart  upon  the  foremost  of 
their  assailants  with  inconceivable  fury.  The  alarm 
^creasing,  crowds  of  its  swarthy  inhabitants  rush  forth 
from  every  apartment;  but  their  valour  is  exerted  in 
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vain ;  for  the  besiegers,  precipitating  theofselves  upon 
them,  by  the  ardour  of  their  attack  compel  them  tore« 
treat  within,  and  seek  shelter  in  th©  lowest  story ;  great 
numbers  entering  with  them  at  the  gates,  .while  others 
with  their  mandibles  make  a  breach  in  the   walls,, 
through  which  the  victorious  army  marches  into  tike 
besieged  city.  In  a  few  minutes,  by  the  same  pass»gi0^ 
they  as  hastily  evacuate  it,  each  carrying  off  in  its 
mouth  a  larva  or  pupa  which  it  has  sei^d  in  spite  ct^  ^ 
its  unhappy  guardians.    On  their  return  home  with 
their  spoil,. they  pursue  exactly  the  route  by  which 
they  went  to  the  attack*    Their  success  on  these  ex* 
peditions'  is  rather  the  result  of  their  impetuosity,  by 
which  they  damp  the  courage  of  the  negroes,  than  of 
their  superior  strength,  though  they  are  a  larger  ani- 
mal ;  for  sometimes  a  very  small  body  of  them,  not 
more  than  1 50,  has  been  known  to  succeed  in  their  at- 
l^aek  and  to  carry  off  their  booty '. 

a  Since  the  publication  of  the  first  edition  of  this  volume  I  have  met 
with  fresh *coDfirmation  of  the  extraordinary  history  here  related.  Hav- 
ing been  induced  to  visit  Paris  this  summer,  and  calling  upon  M.  La^ 
treille  (so  justly  celebrated  as  one  of  the  first  entomQlogists  of  the  age^ 
and  to  whom  I  feel  infinitely  indebted  for  the  friendly  attentions  which 
be  paid  to  me  during  my  too  short  stay  in  that  metropolis),  be  assured 
me,  that  he  had  verified  all  the  principal  facts  advanced  by  Huben  He 
baa  also  said  the  same  in  his  Considerations  nouvelUs  et  generales  sur  les 
vuectes  vivani  en  Sodete.  (Mem.  du  Mus.  iii,  407.)  At  the  same  time  be 
informed  me  that  there  was  a  nest  of  the  rufescent  ants  in  the  Bois  de 
Boulogne,  to  which  place  he  afterwafds  was  so  good  as  to  accompany  . 
me.  We  went  on  the  S5(h  of  June.  The  day  wag  excessively  hot  and 
sultry.  A  little  before  five  in  the  afternoon  we  began  our  search.  At 
first  we  could  not  discern  a  single  ant  in  motion. '  In  a  minute  or  two> 
however,  my  friend  directed  my  attention  to  one  individual — ^two  or 
three  more  next  appeared-*>antl  soon  a  numerous  army  was  to  be  seen 
winding  through  the  long  grass  of  a  low  ridge  in  which  was  their  fonni- 
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When  from  their  proximity  they  are  more  reddity  to 
be  come  at  than  those  of  the  negroes,  they  sometimes 
assault  with  the  same  view  the  nest  of  another  species 

eary.  .fust  at  the  entrance  of  the  wood  from  Paris,  on  the  right-hand 
iind  near  the  road,  is  a  bare  place  paled  in  for  the  Sunday  amusement  of 
iheloxver  orders — to  this  the  ants  directed  their  niarch,  and  upon  enter- 
ing it  divided  into  two  columns,  which  traversed  it  rapidly  and  with  great 
jikpparent  eagerness ;  all  the  while  exploring  the  ground  with  their  an* 
(ennte  as  beagles  with  their  noses^evidently  as  if  in  pursuit  of  game, 
'rhose  in  the  van,  as  lluber  also  observed,  kept  perpetually  falling  back 
into  the  main  body.  When  they  had  passed  this  indosure,  they  appeared 
for  some  time  to  be  at  a  loss,  making  no  progress  but  only  coursing  about  i 
but  after  a  few  minutes  delay,  as  if  they  had  received  some  intelligence^ 
they  restinied  their  march  and  soon  arrived  at  a  negro  nest,  which  they 
entered  by  one  or  two  apertures.  We  could  not  observe  that  any  ne> 
groes  were  Expecting  thefr  atta<f k  outside  the  licst,  but  in  a  short  time  a 
few  came  out  at  another  opening,  and  seenied  to  be  making  their  escape. 
Perhaps  some  conflict  might  have  taken  place  within  the  nest,  io  the  in- 
terval between  the  appearance  of  these  negroes  and  the  entry  of  their 
assailants.  However  this  might  be,  in  a  few  minutes  one  of  the  latter 
made  its  appearance  with  a  pupa  in  its  mouth  ;  it  was  followed  by  three 
or  four  more ;  and  soon  the  whole  army  began  to  emerge  as  fast  as  it  could^ 
idmost  every  individual  carrying  its  burthen.  Mo^tthat  I  observed  seemed 
to  have  pupffi.  I  then  traced  the  expedition  back  to  the  spot  from  whl^, 
1  first  saw  them  set  out,  which  according  to  my  steps  was  about  156  fee^ 
from  the  negro  formicary.  The  whole  business  was  transacted  in  Mttle 
more  than  an  hour.  Though  I  could  trace  the  ants  back  to  a  certain 
•pot  in  the  ridge  before  mentioned,  where  they  first  appeared  in  the  long 
grass,  I  did  not  succeed  in  finding  the  entrance  io  their  nest,  so  that  I 
was  deprived  of  the  pleasure  of  seeing  the  mixed  society.  As  we  dioed 
at  ajiauberge  close  to  the  spot,  I  proposed  renewing  my  researches  after 
dinner;  but  a  violent  tempest  of  thunder  and  rain,  though  I  attempted 
It,  prevented  my  succeeding ;  and  afterwards  I  had  no  opportunity  pf 
revisiting  the  place. 

M.  .Latreille  very  justly  observes  that  it  Is  physically  impoosible  for 
the  rtt/e«cen^ants,  on  account  of  the  form,  of  their  jaws, and  t1ieacce«Qry 
parts  of  the  mouth,  either  to  prepare  habitations  for  their  family,  tft 
procure  food,  or  to  feed  them> — ConsUle rations  nouvellUy  S^c,  p.  408. 
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jof  anl,  wfaiek  I  shall  call  the  miners  (  jF.  cuniculariay  L.). 
This  species  being  more  courageous  than  the  other,  on 
this  account  the  rufescent  host  marches  to  the  attack 
jn  closer  order  than  usual,  moving  with  astonishing  ra- 
pidity. As  sooa  aft  they  begin  to  enter  their  habita- 
tion, myriads  of  the  miners  rushing  out  611  upon  them 
with  great  fury;  while  others,  well  aware  of  their  pur- 
pose, making  a  passage  through  the  midst  of  them> 
carry  off  in  their  mouth  the  larvae  and  pupae.  The  sur- 
&ee  of  the  nest  thus  becomes  the  scene  of  an  obstinate 
conflict,  and  the  assailants  ar6  often  deprived  of  the 
prey  which  they  had  seized.  The  miners  dart  upon 
tbem^  fight  them,foot  to  foot,  dispute  every  inch  of  their 
territory,  and  defend  their  progeny  with  unexampled 
courage  and  rage.  When  the  rufescents,  laden  with 
pillage,  retire,  they  do  it  in  close  6rder — a  precaution 
highly  necessary,  since  their  valiant  enemies,  pursuing 
them,  impede  their  progress  for  a  con^erable  distance 
from  their  residence.  ^  , 

During  these  copibats  the  pillaged  ant-hill  presenl9 
in  nkiiatttre  the  spectacle  of  a  besieged  city ;  hundreds 
^its  inhabitants  may  be/seen  making  their  escape,  and 
carrying  off  in  different  directions,  to  a  place  of  security, 
some  the  young  brood,  and  others  their  females  that 
are  newly  excluded :  but  when  the  danger  is  wholly 
passed,  they  bring  them  back  to  their  city,  the  gates 
of  which  they  barricade,  anci  remain  in  great  numbei^ 
near  them  to  guard  the  entrance. 

Formica  sanguineoy  as  I  observed  above,  is  another 
of  the  sliftve-making  ants ;  and  its  f»roeeedings  merit 
separate  notice,  since  they  differ  considerably  from 
those  of  the  rufescents.    They  construct  their  liests 
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under  hedges  of  a  southern  aspect,  and  likewise  attsCck 
the  hills  both  of  the  negroes  and  miners.   On  the  15th 
of  July,  at  ten  in  the  morning,  Huber  observed  a  small 
iHiild  of  these  ants  sallying  forth  from  their  formicary, 
and  inarching  rapidly  to  a  neighbouring  nest  .of  ne- 
groes, around  which  it  dispersed.     The  inhabitants, 
rushing  out  in  crowds,  attacked  Ihem  and  took  several 
prisoners :  those  that  escaped  advanced  no  further,  but 
appeared  to  wait  for  succours;  small  brigades  kept  fre- 
quently arriving  to  reinforce  them,  which  emboldened 
them  to  approach  nearer  to  the  city  they  had  block- 
aded ;  upon  this  their  anxiety  to  send  couriers  to  their 
own  nest  seemed  to  increase :  these  spreading  a  gene- 
ral alarm,  a  large  reinforcement  immediately  set  out 
4a join  the  besieging  army;  yet  even  then  they  did  not 
begin  the  battle.    Almost  all  the  negroes,  coming  out 
of  their  fortress,  formed  themselves  in  a  body  about  two 
feet  square  in'  front  of  it,  and  there  expected  the  enemy. 
Frequent  skirmishes  were  the  prelude  to  the  main  con« 
flict,  which  was  begun  by  the  negroes.    Long  before 
success  appeared  dubious  they  carried  off  their  p'upas, 
and  heaped  them  Up  at  the  entrance  to  their  nest,  on  the 
«ide  opposite  to  that  on  which  the  enemy  approached^ 
The  young  females  also  iQed  to  the  same  quarter.  The, 
si^nguine  afits  at  length  rush  upon  the  negroes,  aiMl  at- 
tacking the^n  on  all  sides,  after  a  stout  resistance  th^ 
latter,  renouncing  all  defence,  endeavour  to  make  off 
to  a  distance  with  the  pupae  they  have  heaped  up  :~rtlKe 
liost  ofasrai^nts  pursues,  and  strives  to  force  from,  them 
these  objects  of  their  care.    Many  also  enter  the  for*? 
micary,  and  begin  to  carry  off  the  young  brodd  that  ar^ 
left  in  iU    A  continued  chain  of  ants  engaged  in  this 
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^toplOyment  extends  from  nest  to  nest,  and  the  dky  and 
part  of  the  night  pass  before  all  is  finished.  A  gar^^ 
rison  being  left  in  the  captured  city,  on  the  foHowing 
morning  the  business  of  transporting  the  brood  is  re- 
newed. It  often  happens  (for  thi^  species  of  ant  loves 
to  ohange  its  habitation)  that  the  conquerors  emigrate 
with  all  their  family  to  the  acquisition  which  their  va;* 
lour  has  gained.  All  the  incursions  of  F.  sanguinea 
take  place  in  the  space  of  a  month,  and  they  qake  only 
five  or  six  in  the  year»  They  will  sometimes  travel 
150  paces  to  attack  a  negro  colony. 

After  reading  this  account  of  expeditions  undertaken 
by  ants  for  so  extraordinary  a  purpose,  you  willbe  ca>« 
rious  to  know  how  the  slaves  are  treated  in  the  nests  of 
these  marauders — whether  they  live  happily,  or  labour 
mider  an  oppressive  yoke.  You  must  recollect  that 
they  are  not  carried  off,  like  our  negroes,  at  an  age 
when  the  amor  patrite  and  all  thecharitiesof  life  which 
bind  them  to  their  country,  kindred  and  firiends,  are 
in  their  full  strength,  biit  in  what  may  be  called  the 
helpless  days  of  infancy,  or  in  their  state  of  reposeybe-^ 
fore  they  can  have  formed  any  associations  or  imbibed 
any  notions  that  render  one  place  and  society  more 
dear  to  them  than  another.  Pireconceived  ideas,  there* 
fore,  do  not  exist  to  influence  their  happiness,  which 
must  altogether  depend  upon  the  treatment  which  they 
experience  at  the  hands  of  their  new  masters.  Here 
the  goodness  of  Providence  is  conspicuous;  which,  al* 
though  it  has  gifted  these  creatures  with  an  instinct  so 
extraordinary,  and  seemingly  so  unnatural,  has  not 
made  it  a  source  of  misery  to  the  ol^ects  of  it. 

You  will  here,  perhaps,  imagine  that  I  have  not  suF* 
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ftciently  taken  into  consideration  the  anxiety  and  pri- 
vations undergone  by  the  poor  neuters,  in  beholding^ 
those  foster-children,  for  which  they  have  all  along  ma-^ 
Rtfested  such  tender  solicitude,  thus  violently  snatched 
from  them :  but  when  you  reflect  that  they  are  the  eom- 
mon  property  of  the  whole  colony,  and  that^  conse* 
quently,  there  can  scarcely  be  any  separate  attachment 
to  particular  individuals,,  you  will  admit  that,  after  the 
fright  and  horror  of  the  conflict  ave  over,  and  their 
enemies  have  retreated^  they  are  not  likely  to  expe-^ 
rience  the  poignant  affliction  felt  by  parents  when  de- 
prived of  their  children ;  especially  when  you  further 
consider^  that  most  probably  some  of  their  brood  are 
rescued  from  the  general  pillage ;  or  at  any  rate  their 
females  are  left  uninjuted,  to  restore  the  diminished 
population  of  their  colonies,,  and  to  supply  them  with 
those  objects  of  attention,  the  larvas,  &c.  so  necessary 
to  that  development  of  their  instincts  in  which  consists 
their  happiness. 

But  to  return  to  the  point  from  which  I  digressed — 
The  negro  and  miner  ants  suflTer  no  diminution  of  hap- 
jpiness,  and  are  exposed  to  no  unusual  hardships  and 
oppression  inconsequence  of  being  transplanted  into  a 
foreign  nest.  Their  life  is  passed  in  much  the  same 
employments  as  would  have  occupied  it  in  their  native 
residence.  They  build  or  repair  the  common  dwelling; 
they  make  excursions  to  collect  food ;  they  attend  upon 
the  females ;  they  feed  them  and  the  larvse ;  and  they 
]HLy  the  necessary  attention  to  the  daily  sunning  of  the 
eggs,  larvs,  and  pupse.  Besides  this,  they  have  also  to 
feed  their  mastet*s  and  to  carry  them  about  the  nest.. 
This^  you  will  say  b  a  serious  addition  to  the  ordinary. 
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<yeeup^tioiis  of  their  own  colonies :  but  wben  you  con- . 
sider  the  greater  division  of  labour  in  these  mixed  so- 
t:ieties,  which  sometimes  unite  both  negroes  and  miners 
in  the  same  dwelling,  so  that  three  distinct  races  live 
together,  from  their  vast  numbers  so  far  exceeding 
those  of  the  native  nest,  you  will  not  think  this  too 
severe  employment  for  so  industrious  an  animal. 

But  you  will  here  ask,  perhaps — ^^  Do  the  masters, 
take  no  part  in  these  domestic  employments?  At  least, 
surely,  they  direct  their  slaves,  and  see  that  they  keep! 
to  their  work  ?  *' — ^No  such  thing,  I  assure  you — the 
sole  motive  for  their  predatory  excursions  seems  to.be 
mere  laziness  and  hatred  of  labour.  Active  apd  in* 
trepid  as  they  are  in  the  field,  at  all  other  times  they 
are  the  most  helpless  animals  that  can  be  imagined;-^ 
nnwilling  to  feed  themselves,  or  even  to  walk,  their 
indolence  exceeds  that  of  the  sloth  itself.  So  entirely 
dependent,  indeed,  are  they  upon  their  negroes  for 
every  thing,  that  upon  some  x>ccasions  the.  latter  se«a 
to  be  the  masters,  and  exercise  a  kind  of  authority  over 
them.  They  will  not  suffer  them,  for  instance,  tago 
out  before-^the  proper  season,  or  alone ;  and  if  they  re*^ 
turn  from  their  excursions  without  their  usual  booty, 
they  give  them  a  very  indifferent  reception,  showing 
their  displeasure,  which  however  soon  ceases,  by  at'9 
tacking  them ;  and  when  they  attempt' to  enter  the  nest^ 
dragging  them  out.  To  ascertain  what  they  would  do 
when  dbliged  to  trust  to  .their  own  exertions,  Huber 
shut  up  thirty  of  the  r ufescent  ants  in  a  glazed  box, 
supplying  them  with  larvas  and  pupee  of  their  own  kind, 
with  the  addition  of  several  negro  pup«s,  excluding  very 
carefully  all  their  slaves,  and  placing  some  honey  in  a 
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corner  of  their  prison.  Incredible'as  it  may  seem,  they 
made  no  attempt  to  feed  themselves :  and  though  at 
first  they  paid  some  attention  to  their  larvs,  carrying* 
them. here  and  there,  as  if  too  great  a  charge  they  soon 
laid  them  down  again ;  mogt  of  them  died  of  hunger  in 
less  than  two  days;  and  the  few  that  remained  alive 
appeared  extremely  weak  and  languid.    At  length, 
commiserating  their  condition,  he  admitted  a  single 
negro;  and  this  little  active  creature  by  itself  re*estar» 
blished  order — made  a  cell  in  the  earth ;  collected  tl^ 
larvae  and  placed  them  in  it ;  assisted  the  pnpSB  that 
were  ready  to  be  developed ;  and  preserved  the  life  of 
the  neuter  rufescents  that  still  survived.    What  a  pie^ 
ture  of  beneficent  industry,  contrasted  with  the  bije«« 
ful  effects  of  sloth,  does  this  interesting  anecdote  af* 
ford !     Another  experiment  which  he  tried  made  the 
contrast  Equally  striking.     He  put  a  large  poition  of 
one  of  these  mixed  colonies  into  a  woollen  bag,  in  the 
mouth  of  which  he  fixed  a  small  tube  of  wood,  glaaed 
at  the  top,  which  at  the  other  end  was  fitted  to  the  en- 
trance of  a' kind  of  hive.  The  second  day  the  tube  was 
crowded  with  negroes  going  and  returning : — ^the  inde- 
fatigable diligence  and  activity  manifested  hj  them  iii 
transporting  the  young  brood  and  their  nifesceni  mas'^ 
t^rs,  whose  bodies  were  suspended  upon  their  man-> 
dibles,  was  astonishing.    These  last  took  no  active 
part  in  the  busy  scene,  while  their  slaves  shoivedthe 
greatest  anxiety  about  them,  generally  carrying  them 
into  the  hive ;  and  if  they  sometimes  contented  theDa«< 
selves  with  depositing  them  at  the  entrance  of  the  tube, 
it  was  that  they  might  use  greater  dispatch  in  fi^tcbing 
the  rest.  The  rufes^ent  when  thus  set  down  remained 
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Tor  a  moment  coiled  up  without  motion,  and  then  lei- 
surely unrolling  itself,  lodked  all  around,  as  if  it  was 
quite  at  a  loss  what  direction  to  take ;— it  next  went 
up  to  the  negroes,  and  by  the  play  of  its  antennae  seem- 
ed to  implore  their  succour,  till  one  of  them  attending 
lo  it  conducted  it  into  the  hive. 

Beings  so  entirely  dependent,  as  these  masters  are 
upon  their  slaves,  for  every  necessarj-,  comfort,  and 
enjoyment  of  their  life,  can  scarcely  be  supposed,  tp 
treat  them  with  rigour  or  unkjndness : — so  far  from  this, 
it  is  evident  from  the  preceding  details,  that  they  rather 
lode  up  to  them,  and  are  in  some  degree  under  their 
contFoK 

The  above  observations,  with  respect  to  the  irido* 
lenceof  our  slave-dealers,  relate  principally  to  the  re/- 
Je^ceHi  species ;  for  the  sanguine  ants  are  not  altogether 
so  liMless  and  helpless ;  they  assist  their  negroes  in  the 
construction  of  their  nests,  they  collect  their  sweet 
fluid  from  the  Aphides ;  and  one  of  their  most  usual 
occupations  is  to  lie  in  wait  for  a  small  jspecies  of  ant, 
on  which  they  feed  v  and  when  their  nest  is  menaced  by 
an  enemy,  they  show  their  yalue  for  these  fiuthful  ser- 
vants by  carrying  them  down  into  the  lowest  apart- 
ments, as  to  a  place  of  the  greatest  security.  Some- 
times even  the^  rufescents  rouse  themselves  from  the 
torpor  that  usually  benumbs  them.  In  one  instance, 
when  they  wi$hed  to  emigrate  from  their  own  to  a  de-( 
serted  nest,  they  reversed  what  usually  takes  placie  on 
such  ojBcasioisB,  and  carried  all  their  negroes  themselves 
to  the  spot  they  had  chosen.  At  the  first  foundation 
also  of  their  societies  by  impregnated  females,  there  is 
good  ieason  for  thinkings  that,  like  those  of  othec^spe* 
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cies*,  tbey  take  upon  themselves  the  yfhoLe  charge  of 
the  nascent  colony.  I  muBt  not  here  omit  a  Dpogjt  ex-* 
traordinary  anecdote  related,  hy  M.  Iluber.  He  put 
into  one  of  his  arti&cjal  formicaric^s  pupae  of  both  spe- 
cies of  the  siave-collecting  «iats,  which^  under  the  par^ 
of  some  negroes  introduced  with  them,  arrived  at  their 
imago  state,  and  lived  together  under  the  same  roof  in 
the  most  perfect  amity. 

These  facts  show  what  effects  education  will  produce 
even  upon  insects;  that  it  will  impart  to  them  a  new 
bias,  and  modify  in  some  respects  their  usual  insytuictS| 
rendering  them  familiar  with  objects  which,  b9.d  they 
been  educated  at  home,  they  would  have  fearc^d^  and 
causing  them  to  love  those  whom  in  that  c&se  tbey 
would  have  abhorred. — It  occasions,  however,. no  fur* 
ther  change  in  their  character,  since  the  master  and 
slave,  brought  up  with  the  same  care  and  under  the 
same  superintendence,  are  associated  in  the  mixedfor*; 
micary  under  laws  entirely  opposite^. 

Unparalleled  and  unique  in  the  animal  bingdom  as 
this  history  may  appear,  you  will  scarcely  deem  the 
next  I  have  to  relate  less  singular  and  less  worthy  of 
admiration.  That  ants  should  have  their  milch  cattU 
is  as  extraordinary  as  that  they  should  have  slaves^ 
Here,  perhaps,  you  may  again  fe^l  a  fit  pf  incredulity 
shake  you ; — but  the  evidence  for  the  fact  I  am  now 
stating  being  abundant  and  satisfiictory,  I  flatter  my* 
self  it  will  not  shake  you  long.    .  '  < 

The  loves  of  the  ants  and  the  aphides  (for  these  lasl 
are  the  kine  in  question)  have  long  been  celebrated ; 
and  that  there  is  a  connection  between  them  you  may 

»  Vol.  I.  Sd  £d.  S69.  b  See  Haber,  chap,  vii^xi. 
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at  any  time,  in  the  proper  seag6ii,  couvinc^  yoiurself ; 
for  you  will  always  find  the  former  very  busy  on  those 
trees  and  plants  on  which  the  latter  abound :  and  if 
you  examine  more  closely,  you  will  <tiscover  that  theil" 
object  in  thus  attending  upon  tliem  is  to  obtain  the  sac* 
charine  fluid,  which  may  well  be  denominated  their 
milk%  that  they  secrete. 

This  fluid,  which  is  scarcely  inferior  to.  honey  in 
sweetness,  issues  in  limpid  drops  from  the  abdomen  of 
these  insects,  not  only  by  the  ordinary  passage,  but  also 
by  two  setiform  tubes  placed,  one  on  each  side,  just 
above  it.    Their  sucker  being  inserted  in  the  tender 
bark,  js  without  intermission  employed  in  absorbing 
the  sap,  wbich,  after  it  has  passed  through  the  system, 
they  keep  continually  discharging  by  these  orgai^s; 
When  no  ants  attend  them,  by  a  certain  jerk  of  the 
body^  which  takes  place  at  regular  intervals,  they  eja« 
'  cttlate  it  to  a  distance :  but  when  the  ants  are  at  hand^ 
watching  the  moment  when  the  aphides  emit  theit 
fluid,  they  seize  and  suck  it  down  immediately.   This, 
however,  is  fhe  least  of  their  talents;  for  they  abso<^ 
lately  possess  the  art  of  making  them  yield  it  at  their 
pleasure;  otyin  other  words,  of  milking^  them;    On 
this  occasion  their  antennas  are  their  fingers;  with 
these  they  pat  the  abdomen  of  the  aphis  dn  eacl^  side 
alternately,  moving  them  very  briskly ;  a  litti^e  drop  of 
fluid  immediately  appears,  which  the  ant  takes  into 'its 
moutl^^  one  species  {Myrmica  rubra)  conducting  it  with 
its  antennae^  which  are  somewhat  swelled  at  thie  end* 

'  (  •  _ 

a  The  aat  ascends  the  tree,  says  Linn6,  that  it  may  milk  its  couds^  the 
JphOeSy  not  klU  tbem.    Syst.  Nat.  969.  3. 
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When  it  has  thus  milked  one,  it  proceeds  to  ane4ber^ 
and  so  on,  till  being  satiated  it  returns  to  the  nest. 
.  Not  only  the  aphides  yield  this  repast  to  the  ants, 
but  also  the  Cocciy  with  whom  they  have  recourse  to 
similar  manoeuvres,  and  with  equal  success ;  only  in 
this  case  the  movement  of  the  antennae  over  their  body 
may  be  compared  to  the  thrill  of  the  finger  over  the 
keys  of  a  piano-forte. 

But  you  are  not  arrived  at  the  most  singular  part  of 
this  history, — that  ants  make  aprpperty  of  ihe^  cows, 
for  the  possession  of  which  they  contend  with  g^eat 
learnestness,  and  use  every  means  to  keep  (hem  to 
themselves.  Sometinies  they  seem  to  claim  a  right  to 
the  aphides  that  inhabit  the  branches  of  a  tri^e  or  the 
stalks  of  a  plant;  and  if  stranger-ants  attempt  to  share 
their  treasure  with  them,  they  endeavour  to  drive  them 
away,  and  maybe  seen  running  about  in  a  great  bustle, 
and  exhibiting  every  symptom  of  inquietude  and  anger. 
Sometimes,  to  rescue  them  from  their  rivals,  they  take 
their  aphides  in  their  mouth,  they  generally  keep  guar4 
round  them,  and  when  the  branch  is  conveniently  si- 
tiiated,  they  have  recourse  to  an  expedient  still  more 
effectual  to  keep  off  interlopers, — ^they  inclose  it  in  a 
tube  of  earth  or  other  materials,  and  thus  confine  them 
in  a  kind  of  paddock  near  their  nest,  and  often  com* 

municating  with  H* 

The  greatest  cow-keeper  of  all  the  ants,  is  one  to  be 
met  with  in  most  of  our  pastures,  residing  in  hemisphe* 
rical  formicaries,  which  are  sometimes  of  considerable 
diameter.  I  mean  the  yellow  ant  of  Gould  (F.jflava}^ 
This  species,  which  is  not  fond  of  roaming  firom  hom^ 
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uid  likes  to  hare  all  its  conveniences  within  reach, 
usually  collects  in  its  nest  a  large  herd  of  a  kind  of 
Aphis,  that  derives  its  nutriment  from  the  roots  of  grass 
and  other  plants  {Aphis  radicum) ;  these  it  transports 
from  the  neighbouring  roots,  probably  by  subterra- 
nean galleries,  excavated  for  the  purpose,  leading  from 
the  nest  in  all  directions'^;  and  thus,  without  going 
out,  it  has  always  at  hand  a  copious  supply  of  food. 
These  creatures  share  its  care  and  solicitude  equally 
with  its  own  oiFspring.  To  the  eggs  it  pays  particular 
attention,  moistening  them  with  its  tongue,  carrying 
them  in  its  mouth  with  the  utmost  tenderness,  and 
giving  them  .the  advantage  of  the  sun.  This  last  fact 
\  state  from  my  own  observation ;  for  once  upon  open- 
ing one  of  these  ant«-hills  early  in  the  spring,  on  a  sunny 
day,  I  observed  a  parcel  of  these  eggs,  which  I  knew 
by  their  black  colour,  very  near.the  surface  of  the  nest. 
My  attack  put  the  ants  into  a  great  ferment,  and  they 
immediately  began  to  carry  these  interesting  objects 
down  into  the  interior  of  the  nest.  It  is  of  great  con- 
sequence to  tbem  to  forward  the  hatching  of  these  eggs 
as  much  as  possible,  in  order  to  ensure  an  early  source 
of  food  for  their  colony;  and  they  had  dbubtless  in  this 
instance  brought  them  up  to  the  warmest  part  of  their 
dwelling  with  this  view.  M.  Huber,  in  a  nest  of  the 
same  ant,  at  the  foot  of  an  oak,  once  found  the  eggs  of 
Aphis  QuercAsy  L. 

Our  yellow  ants  are  equally  careful  of  th^ir  Aphides 
after  they  are  hatched,  when  their  nest  is  disturbed 
conveying  them  into  the  interior,  fighting  fiercely  for 

.  a  Huber,  195.    I  have  more  than  oii<:e  foaod  these  Aphides  \n  the  pesli 
fif  (bu  specie^  of  ^nt, 


y 
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them  if  the  inhabitants  of  neighbouring  forniicaries^' 
as  is  sometimes  the  case,  attempt  to  make  them  their 
prey;  .and  carrying  them  about  in  their  mouths  ta 
change  their  pasture,  or  for  some  other  purpose.  When 
you  consider  that  from  them  they  receive  almost  the 
whole  nutriment  both  of  themselves  and  larvae^  you 
will  not  wonder  at  their  anxiety  about  them,  since  the 
wealth  and  prosperity  of  the  community  is  in  propor-- 
'  tion  to  the  number  of  their  cattle.  Several  other  spe« 
cies  keep  Aphides  in  their  nests,  but  none  in  sucb 
numbers  as  those  of  which  I  am  speaking^. 

Wh«n  the  population  exceeds  the  produce  of  a  coun** 
try,  or  its  inhabitants  suffer  oppression,  or  are  not 
comfortable  in  it,  emigrations  frequently  take  place, 
and  colonies  issue  forth  to  settle  in  other  parts  of  the 
globe ;  and  sometimes  whole  nations  leave  their  own 
country,  either  driven  to  this  step  by  their  enemies,  or 
excited  by  cupidity  to  take  possession  of  what  appears 
to  them  a  more  desirable  reisidence.  These  motives 
operate  strongly  on  some  insects  of  the  social  tribes. — ^ 
Bees  and  ants  are  particularly  influenced  by  them« 
The  former,  confined  in  a  narrow  hive,  when  their  ^so- 
ciety becomes  too  numerous  to  be  contained  conveni* 
ently  in  it,  must  necessarily  send  forth  the  redundant 
part  of  their  population  to  seek  for  new  quarters;  and 
the  latter — ^though  they  usually  can  enlarge  theip 
dwelling  to  any  dimensions  which  their  numbers  may 
require,  and  therefore  do  not  send  forth  colonies,  unless 
we  may  distinguish  by  that  name  ,the  departure  of  the 

a  See  Hnber,  chap.  vi.  I  have  fonnd  Aphides  in  the  nest  of  Myrmictt 
rubra*  Boisier  de  Sanvages  speaks  of  ants  keeping  their  own  Aphides, 
and  gives  an  interesting  account  of  them.    Joum,  da  Ph^siquey  i.  195t 
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taales  and  females  from  the  nedt — are  often  disgusted 
with  their  present  habitation,  and  seek  to  establish 
themselves  in  a  new  one : — either  the  near  neighbour- 
hood, of  enemies  of  their  own  species;  annoyance  from 
frequent  attacks  of  man  or  other  animals ;  their  expo- 
sure to  cold  or  wet  from  the  removal  of  some  species  of 
shelter;  or  the.  discovery  of  a  station  better  circum- 
stanced or  more  abundant  in  aphides; — all  these  ipay 
operate  as  inducements  to  them  to  change  their  resi* 
dence.  That  this  is  the  case  might  be  inferred  from 
the  circumstance  noticed  by  Grould%  which  I  have  also 
partly  witnessed  myself,  that  they  sometimes  transport 
their  young  brood  to  a  considerable  distance  from  their 
home.  But  M.  Huber,  by  his  interesting  observations, 
has  placed  this  fact  beyond  all  controversy ;  and  his^ 
history  of  their  emigrations  is  enlivened  by  some  traits 
so  singular,  that  I  am  impatient  to  relate  them  to  you» 
They  concern  chiefly  tte  great  hill-ant  (F.  rufii)^ 
though  several  other  species  occasionally  emigrate. 

Some  of  the  neuters  having  found  a  spot  which  they 
judge  convenient  fcMr  a  new  habitation,  apparently  with- 
out consulting  the  rest  of  the  society,  determine  upoir 
an  emigration,  and  thus  they  compass  their  intention : 
The  first  step  is  to  raise  recruits : — ^with  this  view  they 
eagerly  accost  several  fellow  citizens  of  their  owner* 
der,  caress  them  with  their  antennie,  lead  them  by  their 
■mandibles,  and  evidently  appear  to  propose  the  journey 
to  them.  If  they  seem  disposed  to  accompany  them,, 
the  recruiting  officer,  for  so  it  may  be  called,^  prepares 
to  carry  off  his  recruit,  who,  suspending  himself  upon 
his  mandibles,  hangs  coiled  up  spirally  under  bis  neck; 

a  Gould,  42. 
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— ^Ithis  passes  in  ail  amicable  manner  after  muta^l 
salutations.  Sometime  however,  the  recruiter  fakefis 
the  other  by  surprise,  an4  drags  him  from  the  ant-hill 
without  giving  him  time  to  consider  or  resist.  When 
arrived  at  the  proposed  habitiilioR,  the  stislpended  ant 
uncoils  itself,  and,  quitting  its  cotlductor',  becolnes  a  re^ 
cruiter  in  its  turn.  The  pair  reti^i'ii  to  the  old  nest^ 
and  each  carries  off  a  fresh  recruit,  tvl^h  being  arrived 
at  the  spot  joins  in  the  undertaking : — thus  the  num- 
ber of  recruiters  keeps  progressively  incr^asitig,  till  the 
path  between  the  new  and  the  old  city  is  fuH  of  goers 
and  comers,  each  of  the  former  laden  with  a  rf  cruit* 
What  a  singular  and  atqusing  seene  is  then  exhiluted 
of  the  little  people  thus  ^employed !  When  an  emigr«H 
tion  of  a  rufescent  colony  is  going  forward,  the  negroes 
are  seen  carrying  their  masters ;  and  the  contrast  of  the 
red  with  the  black  renders  it  peculiady  striking.  The 
little  turf-ants  ( JP.  ccespitum^  L.)  upon  these  occasions 
carry  their  recruits  uncoiled,  with  their  head  down-' 
wards  and  their  body  in  the  air. 

This  extraordinary  scene  continues  several  days; 
but  when  all  the  neuters  are  acquainted  with  the  road 
to  the  new  city,  the  recruiting  ceases.  As  soon  as  a 
sufficient  number  of  apartments  to  contain  them  are 
prepared,  the  young  brood,  with  the  males  and  females, 
are  conveyed  thither,  and  the  whole  business  is  conf- 
cluded.  When  the  spot  thus  selected  for  their  resi- 
dence is  at  a  considerable  distance  from  the  old  nest, 
the  ants  construct  some  intermediate  receptacles,  re- 
sembling small  ant-hills,  consisting  of  a  cavity  filled 
tvith  fragments  of  straw  and  other  materials,  in  whidi 
they  form 'several  cells;  and  here  at  first  they  deposit 
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their  recruits,  males,  females,  and  brood,  ivbich  they 
afterwards  conduct  to  the  final  settlement,  s  These  in- 
termediate stations  sometimes  become  permanent  nests, 
^hich  however  maintain  a  connexion  «with  the  capital 
city*. 

While  the  recruiting  is  proceeding,  it  appears  to  oc- 
casion no  sensation  in  the  original  nest;  all  goes  on  in 
it  as  usual,  and  the  ants  that  are  not  yet  recruited  pur- 
sue their  ordinary  occupations :  whence  it  is  evident 
that  the  change  of  station  is  not  an  enterprise  under- 
taken by  the  whole  community.  Sometimes  many 
neuters 'set  about  this  business  at  the  same  time,  which 
gives  a  short  existence  (for  in  the  end  they  all  re- 
unite.into  one)  to  many  separate  formicaries.  If  the 
ants  dislike  their  new  city,  they  quit  it  for  a  third,  and 
even  for  a  fourth :  and  what  is  remarkable,  they  will 
sometimes  return  to  their  original  one  before  they  are 
entirely  settled  in  the  new  station ;  when  the  re- 
cruiting goes  in  opposite  directions,  and  the  pairs  pass 
each  other  on  the  road.  You  may  stop  the  emigration 
for  the  present,  if  you  can  arrest  the  first  recruiter, 
and  take  away  his  recruit^. 

I  shall  now  relate  to  you  some  other  portions  of 
Myrmidonian  History,  which,  though  perhaps  not  so 
striking  and  wonderful  as  the  preceding  details,  are  not 
devoid  of  interest,  and  will  serve  to  exemplify  their 
incredible  diligence,  labour,  and  ingenuity. 

a  Walking  one  <)ay  early  in  July,  this  summer  (1815)  lo  a  spot  where 
I  used  to  notice  a  single  nest  of  Formica  rufa^  I  observed  that  a  new  co- 
lony had  been  formed  of  considerable  magnitude;  and  between  it  and 
the  •riginal  nest  were  six  or  seven  smaller  settlements. 

b  See  Huber,  chap.  iv.  ^3. 
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In  this  country  it  is  commonly  in  March^  earlier  or 
later  according  to  the  season,  that  ants  first  make  their 
appearance,  and  they  continue  their  labours  till  the 
middle  or  latter  end  of  October.  They  emerge  usu- 
ally from  their  subterranean  winter-quarters  on  some 
sunny  day;  when,  assembling  in  crowds  onthesurfiice 
of  the  formicary,  they  may  be  observed  in  ccmtinaal 
motion,  walking  incessantly  over  it  and  one  another^ 
without  departing  from  home;  as  if  their  object,  before 
they  resumed  their  employments^  was  to  habituate 
themselves  to  the  action  of  the  air  and  sun^  This 
preparation  requires  a  few  days,  and  then  the  business 
of  the  year  commences.  The  earliest  employment  of 
ants  is  most  probably  to  repair  the  injuries  which  their 
habitation  has  received  during  their  state  of  inactivity : 
this  observation  more  particularly  applies  id  the  hill- 
ant  (F.rufa)y  all  the  upper  stories  of  whose  dwellings 
are  generally  laid  flat  by  the  winter  rains  and  snow ; 
but  every  species,  it  may  well  be  supposed,*  has  at  this 
season  some  deranged. apartments  to  restore  to  order, 
or  some  demolished  ones  to  rebuild. 

After  their  annual  labours  are  begun,  few  are  igno* 
rant  how  incessantly  ants  are  engaged  in  building  or 
repairing  their  habitations,  in  collecting  provisions, 
and  in  the  care  of  their  young  brood ;  but  scarcely  any 
are  aware  of  the  extent  to  which  th^r  activity  is  car- 
ried, and  that  their  labours  are  going  on  even  iii  the 
night. — ^Yet  this  is  a  certain  facti — Long  ago  Aristotle 
affirmed  that  ants  worked  in  the  night  when  the  moon 
was  at  the  full>;/  and  tjbeir  historian  Gould  observes, 
^^that  they  even  exceed  the  painful  indiistrious  bees, 

a  Goiild,  67.    De  Geer,  it  lOH.  b  ffitt.  JninrnK  h  ix.  c.38^ 
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Far  j4ic  ant^  enaj^k^  ^eisifch  moment,  by  day  anil  night, 
^l^iost  witboMt  interaiisgioD/  uolesg  hindered  by  excess 
^e  rains  ^."  M.  Hnber  also,  speaking  of  a  mason* 
$nt,  not  found  with  us,  tells  ois  that  they  work  after 
finn-set^  and  in  the  night  **;  To  these  I  can  add  som^ 
observations  of  my  own,  which  fully  eonfirm  these  mc^ 
counts*  •  My  first  iretre  made  at  nine  o'clock  at  nighl^ 
whea  I  found  the  inhaUitants  of  a  nest  of  the  red  ant 
(Myrmiea  rubra)  very  busily  employed;  I^repeated 
Hie  obser  vaticw,  whidi  I  could  eonvieniently  do,  the  nest 
being  in  my  garden,  at  various  times  from  that  hour  4iU 
twelve,  9.nd  dlwaya  found  some  going  and  coming,  e^ea 
wlbiie  a  heavy  rain  was  &Uing.  Having  in  ^he  day 
noticed  ;some  Aphides  upon  a  thistle,  I  examined  it 
again  in  the  night,  at  dbout  eleven  o'clock,  and  found 
my  ants  busy  milking  iheir  cows^  which  did  not  for  the 
ss^  of  r^pode  intermit  their  suction.  At  the  same 
hour,  another  night,  I  observed  the  little  negro  ant 
iF.Juscif)  engaged  in  the  same  employment  upon  an 
elder.  About  two  niiles  from  my  residence  was  a  nest 
of  Gould's  bilL-ant  (F.  rufin),  which,  according  to 
M.  Huber,  shut  their  gates,  or  rather  barricade  ihem^ 
e^ery  night,  and  remain  at  home^  Betng  desirous  <rf 
ascertaining  the  accuracy  of  his  statement,  early  in 
October,  about  two  o'clock  one  morning,  I  visited  this 
nest,  to  compaoy  with  an  intelligent  friend ;  and  to  our 
surprise  and  admiration  we  found  our  ants  at  work^ 
some  being  engaged  in  carrying  their  usual  burden, 
sticks  and  straws,  into  their  habitation,  others  going 
ovA  from  it^  and  several  were  climbing  the  neighbour- 
ing oaks,  doubtless  to  milk  their  Aphides.    The  num- 

ft  Gould,  6S.  b  Httber,S5,4:^.  c  Huber,  2S. 
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ber  of  coiners  and  goers  at  that  hour,  however,  traar 
nothing  compared  with  the  myriads  that  may  alwayi^ 
be  seen  on  these  nests  during  the  dayi  It  so  happened 
that  our  visit  was  paid  while  the  moon  was  near  the 
jull ;  so  that  whether  this  species  is  equally  vigilant 
and  active  in  the  absence  of  that  luminary  yet  remains 
.QB«ertain.  Plerhaps  this  circumstance  might  reconcile 
Huberts  pbservation  with  ours,  and  confirm  the  accu* 
racy  of  Aristotle's  statement  before  quoted.  To  the 
red  atUj  Indeed,  it  is  perfectly  indifferent  whether  the 
moon  shine  or  not ;  they  are  always  busy^  though  not 
in  such  numbers  as  during  the  day.  It  is  probable 
that  these  creatures  take  their  repose  at  all  hours  in- 
diiferently ;  for  it  cannot  be  supposed  that  they  are 
^employed  day^and  night  without  rest.  ^ 

,1  have  related  to  you  in  this  and  former  letters  most 
of  the  works  and  employments  of  ants,  but  as  yet  I  have 
given  you  no  account,  of  their  roads  and  track- ways.-— 
Dotl^t  be  alarmed,  and  imagine  I  am  going  to  repeat 
to  you  the  fable  of  the  ancients,  that  they  wear  a  path 
in  the  stones'^;  for  I  suppose  you  will  scarcely  be 
brought  to  believe  that,  as  Hannibal  cut  a  way  for  the 
.passage  of  his  army  over  the  Alps  by  means  of  vinegar, 
so  the  ants  may  with  equal  effect  employ  the  formic 
acid :  but  more  species  than  one  do  really  form  roads 
•which  lead  from  their  formicaries  into  the  adjoining^ 
country.  Gould,  speaking  of  his  jet-ant  (F.fuliginosay^ 
says  that  they  make  several  main  track-ways,  (streets 
he  calls  them,)  with  smaller  paths  striking  off  from 
tfaem^  extending  sometimes  to  the  distance  of  forty  feet 
from  their  nest,.and  leading  to  those  spots  in  which  they 

a  Plin.  HisU  Sat,  Ixi .  c.  29. 
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Collect  their  proTisions;  that  upon  these  roads  they 
always  travel,  and  are  very  careful  to  remove  from  them 
bits  of  sticks,  straw,  or  any  thing  that  may  impede  their 
progress ;  nay,  that  they  even  keep  low  the  herbs  and 
grass  which  grow  in  them,  by  constantly  biting  them 
off  %  so  that  they  may  be  said  to  mow  their  walks.  But 
the  best  constructors  of  roads  are  the.hill-ants  (F.  rtffa). 
Of  these  De  Geer  says,  "  Whe»  you  keep  yourself 
still,  without  making  any  noise  in  the  woods  peopled 
with  these  ants,  you  may  hear  them  very  'distinctly 
walking  over  the  dry  leaves  which  are  dispersed  upon 
the  soil,  the  claws  of  their  feet  producing  a  slight  sound 
,  when  they  lay  hold  of  them.  They  make  in  the  ground 
broad  paths,  well  beaten,  which  may  be  readily  d]stin-> 
guished,  and  which  are  formed  by  the  going  and  coming 
of  innumerable  ants,  whose  custom  it  is  always  to  tra- 
vel  ill  the  same  route**/'  Prom  Huber  we  further 
learn,  that  these  roads  of  the  hill-ants  are  sometimes  a 
hundred  feet  in  length,  and  several  inches  wide ;  and 
that  they  are  not  formed  merely  by  the  tread  of  these 
creatures,  but  hollowed  out  by  their  labour®.  Yirgil 
alludes  to  their  tracks  in  the  following  animated  lines^ 
which^  though  n^t  altogether  correct,  are  very  beau- 
tiful: 

<^  So  when  the  pismires,  ^a  iadustrious  train, 
Embodied  rob  some  golden  heap  of  grain, 
Studious  ere  stormy  winter  frowns  to  lay 
Safe  in  their  darksome  cells  the  treasured  prey ; 
Jn  one  Umg  track  the  dusky  legions  lead 
Their  prize  in  triumph  through  the  verdant  mead ; 

«  Go«ia,  97.  b  DelSeer,  ii.  lOffT.  9  Huher,  146. 
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Here  lieniifig  with  tiie  ie»d,  a  paiitk^g. f hrong 
Wttii  f9r6B  o«aj«m\I  beave  soiee  ^yge  grstia  ak)tig ; 
Satfke  lash  Ihe  straggler^  to  the  task  assigird, 
Some  ttf  their  raaks,the  hands  that  lag  behind  : 
Thcj  crowd  ih*  peopled  path  in  thick  array^ 
Glow  at  the  work,  and^darkcn  all  the  way." 

Bomiet,  observing  that  a&4s  always  k^ep  the  same 
ti«ck  both  ift  going  from  and  returoiQg  to  their  nest^ 
imagines  that  their  paths  are  iaibued  with  the  strong 
scent  of  the  fernric  acid,  which  serves  to  direct  them ; 
bot^  as  Htriier  remailLS,  though  this  nay  be  of  some  use 
to  tfaem,  their  oth^  sen^s  nmst  be  equally  employed^ 
since  ft  is  evident,  when  they  hctve  made  any  discovery 
«f  agreeable  food,  that  they  possess  the  means  of  di* 
recting  their  companions  to  it,  though  it  is  scarcely 
pt)S6iMe  that  the  pathcna  have  been  sufficiently  impreg* 
mated  with  the  axnd  for  th^ni  to  trace  their  way  to  it  by 
•ceat.  Ifideed  the  recruiting  system  described  above, 
pnyves  that  it  requires  some  pains  to  instruct  ants  ia 
the  way  from  an  old  to  a  new  nest ;  whereas,  were  tiu^ 
directed  hy  scent,  after  a  safficieht  number  had  passed 
to  and  fro  to  imbue  the  path  with  the  acid,  there  would 
he  no  occasioB  fitar  further  depoitations^* 

Though  antd  have  no  mechanical  inventions  to  di** 
minisfa  the  quantum  of  labour,  yet  by  numbers,  strength, 
and  perseverance  they  effect  what  at  first  sight  seems 
quite  beyond  their  powers.  Their  strength  is  wonder- 
ful :  I  once,  as  I  formerly  observed,  saw  two  or  three  of 
them  haling  along  a  young  snake  not  dead,  which  was  of 
the  thickness  of  a  goose-quill  ^.  St.  Pierre  relates^  that 
he  was  highly  amused  with  seeing  a  number  of  ants  car-  . 


iBun,  ftj  Botinct,  i.  635.    Iltther,  19T. 
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rying  off  a  Patagoniaii  oen^crfe.  Tbey  had  seized  it 
by  9^11  its  legs,  and  bore  it  along  as  wurkmen  do  a  larga 
pidce  of  timber  *.  The  Mahometans  hold,  as  Theveoot 
irelates,  that  one  of  the  aaiMals  in  Paractiae  is  Solomon'^ 
ant,  which,  when  all  creatures  in  obedience  to  him 
brosght  him  presents,  dragged  befofehiBi  a  loenst,  and 
wa^  there&re  preferred  before  all  otfaecs,  hetaitse  it 
bad  brought  a  creature  soi  much  bigger  than  ita^fi 
iTbey  semetimes^  indeed,  aim  at  Aings  beyond  their 
strength ;  but  if  they  mahe  their  attack,  they,  .poctl^ 
naoiously  persist  in  it  though  at  the  expense  of  tlMiir 
lives^  1  have  in  my  cabinet  a  speoimen  6f  CMnrii 
hngicottis^  Latr.,  to  one4>f  the  legs  of.vrhich  a  smaU 
ant,  scarcely  a  thirtieth  part  of  its  bulk,  is  fixed  by  kf 
jfimB,  It  had  probaUy  the  audacity  to  attack  this  giant, 
coi^ared  with  itself,  and  obstinately  refusing  to, let 
go  it9  held  was  starved  to  deaths  Professor  AfiieliM 
once  related  to  m4  some  pairticalars  with  respect  to  Sk 
species  of  aat  in  aierra  L#eone,  which  proves  the  seat 
pcMnt*  He  says  iliat  tbey.  march  in  colunuis  that  ex*» 
ceed  all  powers  ^'f  numeration,  and  always  puraar  a 
straight  course,  from  which  nothing  can  cause  theoBSta 
deviate :  if  they  come  to  a  house  or  other  buildings 
they^torm  or  litidermine  it;  if  a  river  cornea. aomas 
them,  though  liiillions  perish  in  the  attempt,  they  en* 
deavourtoswiihoverit. 
This  quality  of  perseverance  in  ants  en  one  occa* 


b  I  was  much  aiiiased»  when  dintng  in  the  forest  of  Fontainebleaa  Ihii 
Bummer,  by  tiie  ^rttnacity  wi(l&  which  the  liill«aDt  (F.  mfa)  auacked 
mit  JmA,  hnliag  fron^ni  ^ery  ptMee,  while  we  irere  eatio^^  loui^  strips 
of  meiit  many  tfmeft  their  own  size. 
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kion  led  to  very  important  results,  whicb  affected  a  largtf 
poHJon  of  this  habitable  globe ;  for  the  celebrated  con* 
qoeror  Timour,S)eing  once  forced  to  take  shelter  front 
his  enemies  in  a  ruined  building,  where  he  sat  alctae 
many  hours,  desirous  of  diverting  his  mind  from  his 
hopeless  condition^  he  fixed  his  observation  upon  an 
ant  that  was  carrying  a  grain  of  c<H'n  (probably  a  pupa) 
larger  than  itself  lip  a  high  wall:  Numbering  the.  ef« 
Jbrts  that  it  made  to  accomplish  this  object,  he  found 
that  the  grain  fell  sixty-nine  times  to  the  ground,  but 
the  seventieth  time  it  reached  the  top  of  the  wall, 
'^  This  si^t  (said  Timour)  gave  me  courage  at  the^ 
itiom^At ;  and  I  have  never  forgotteo  the  lesson  it  con« 
veyed  *." 

Af  adame  Merian,  in  her  Surinam  Insects^  speaking 
of  the  large-headed  ant  {Formica  megacephala^  X.), 
affirms  that,  if  they  wish  to  emigrate,  they  will  construct 
a  living  bridge  in  this  manner  :~-^One  individual  first 
fixes  itself  to  apiece  of  wopd  by  means  of  its  jaws,  and 
remains  stationary ;  with  this  a  second  connects  itself^ 
a  third  takes  hold  of  the  second,  and  a  fourth  of  the 
third,  and  so  on,  till  a  long  connected  line  is  formed 
fastened  at  one  extremity,  which  floats  exposed  to«th6 
wind,  till  the  other  end  is  blown  over  so  as  to  fix  itself 
to  the  opposite  side  of  the  stream,  when  the  rest  of  the 
colony  pa6^  over  upon  it,  as  a  bridge  ^.  This  is  tho 
process,  as  far  as  I  can  collect  it  from  her  imperfect 
account : — as  she  is  not  always  very  correct  in  her  state<« 
inents,   I  regarded  this  as  altogether  fabulous,  till  I 

a  Related  in  the  Quarterly  Review  for  AQgnst  1816,  p.  259. 
b  Insect,  Surinam,  p.  18,    |n  bcF  plate  the  ants  are  represented  s^ 
connected.  > 
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met  with  the  foUowing^  history  of  a  similar  proceeding 
in  De  Azara,  which  induces  me  to  give  Bnqre  credit 
ioit. 

,  He  tells  tts^  that  in  low  districts  io  South  America, 
that  are  exposed  to  inundations,  conical  hills  of  earth 
may  be  observed,  about  three  feet  high,  and  very  near 
to  each  other,  which  are  inhabited  by  a  little  black  ant. 
When  an  inundation  takes  place,  they  are  heaped  to- 
gether out  of  the  nest  into  a  circular  mass,^  about  a  foot 
in  diameter'  and  four  fingers  in  depth.  Thus  they  re- 
main floating  upon  the  water  while  the  inundation 
continues.  One  of  the  sides  of  the  mass  which  they 
form  is  attached  to  some  sprig  of  grass,  or  piece  of 
wood ;  and  when  the  waters  are  retired,  they  return  to 
their  habitation.  When  they  wish  to  pass  from  one 
plant  to  another,  they  may  often  be  «een  formed  into 
a  bridge,  of  two  palms  length,  and  of  the  breadth  of  a 
£nger,  which  has  no  other  support  than  that  of  its  two 
extremities.  One  would  suppose  that  their  own  weight 
would  sink  them ;  but  it  is  certain  that  the  masses  re- 
main  floating  during  the  inundation,  which  lasts  some 
days  \ 

You  must  now  be  ililly  satiated  with  this  account  of 
the  constant  fatigue  and  labour  to  which  our  little  pis- 
mires are  doomed  by  the  law  of  their  nature  ;  I  shall 
therefore  endeavour  to  relieve  your  mind  by  introdu- 
cing you  to  a  more  qiliet  scene,  and  exhibit  them  to  you 
during  their  intervals  of  repose  and  relaxation* 

Gould  tells  us  that  the  hill-ant  is  very  fond  of  bask- 
ing in  the  sun,  and  that  on  a  fine  serene  morning  you 

a  Voyages  dans  VJmirique  M.erid,  I.  ISI. 
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kiiay  see  them  conglomerated  like  bees  on  tti6  siirbc^ 
of  their  nest,  from  wbetice^  on  the  least  di^tiirbance, 
they  will  disappear  in  an  instant*.  M.  Huber  also 
dbserveS)  after  then*  labottrs  lire  finished,  that  they 
^r^teh  tbemseltds  in  (he  sun,  Where  they  lie  heaped 
one  upon  another,  and  seein  to  enjoy  a  shbrt  interval 
of  repose :  and  in  the  interior  of  an  artificial  nest^  in 
which  he  had  confined  some  of  this  species,  where  be 
isaw  many  employed  in  Yarions  Ways,  he  noticed  some 
reposing  which  appeared  to  be  asleep^. 

But  they  have  not  only  their  time  for  rep6se ;  tb^y 
also  devote  some  to  relaxation,  during  which  thej 
amuse  themselves  with  sports  and  games.  *'  You  may 
fireqtt^itly  perceive  one  of  these  ants-  ( J^.  f*«j/Si)  (says 
Mt  Ghmld)  run  to  and  fro  with  a  feUow-labourer  in 
his  forceps,  of  the  isame  species  and  colony.  It  appear* 
ed  first  in  the  light  of  provisions;  but  I  was  soon  Un* 
deceived  by  observing,  that  after  being  carried  for  some 
time,  it  was  let  go  in  a  friendly  manner^  and  received 
no  personal  injury:  This  aimusement^  or  whatever  title 
you  please  to  give  it,  is  often  repeated,  particularly 
amongst  the  hill-ants,  who  are  very  fond  of  this  sportive 
exercise  ^"  A  nest  of  atits  which  Bonnet  foilind  in'  the 
hMd  of  a  teasfil^.  When  enjoying  the  flill  sun,  -which 
s^ems  the  acme  of  formic  felicity,  amused  tbemselveg 
With  Carrying  each  other  on  their  backs,  the  rider  hold- 
itig  with  his  mandibles  the  n4»ck  of  his  horse,  and  em- 
bracing it  closely  with  his  legs  ^.  But  the  most  circum* 
staiitia)  account  of  their  Sports  is  given  by  Huber.  ^'  I 
af^proachi^d  bne  day,^'  JMiyi  he^  <^  one  of  their  forinicarieii 

«  Gould,  69.    '  b  Huber,  t3.         c  Gould,  103—       d   Bonnet,  ii .  407. 
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(he^ii^  ^peskins-  o(  F*rufi()  CTqtbsed.ttf  the  svn-aOMl 
«helt«redfr«m  thehortlu    Tke  ants  were  heaped  toiw 
^etk^r  in  great  numbers^  and  seemed  to  enjoy  tbe  t^m^ 
l^eratnre  whtclL  tbey  experienced  «tt  the  sur&ee^f  tiie 
lieat.     None  of  them  were  working  s  thfaiittoUitode  «€ 
aceumulated  insects  exbrbiled  theapt)e6HnaBee'«^«  boil^ 
ingfluid,  upon  whkh  at  first  the^yexouftd  s^ax^e  fix 
itself  withottt  difiicultj^   Bnt  wfcen  I  set  myself  to  fiil«> 
low  each  ant  fieparately^  I  siiw  them  applroach  each 
other,  moving  their  antenniB  with  astomsfaing  rapidity; 
"With  their  fore-feet  they  patted  lightly  the  cheeks  of 
other  ants:  after  these  first  gestoms,  wki€h  resembtei 
^aresses^  they  reared  opdn  their  biml^egs  by^  paers^ 
ifaey  wrestkd  together,  they  seiMd  one  atiother  by  a 
.mandible,  by  a  leg  or  an  antenna,  they  then  let  go  their 
hold  to  renew  the  attack;  they  fixed  tbemselvefe  t6 
«ach  other's  trunk  or  abdomen,  they  enibraced,  they 
turned  each  other  over,  orlifted  each  other  up  by  tirrat 

they  soon  quitted  the  ants  they  had  fieicedy  and^eur 

favoured  to  catch  others :  I  have  seeib  eeaie  who  es^ 
gag^din  these  exercises  with  such  ieagernei»9  astop«ir» 
Rue  successively  several  workers ;  and  the  combat  did 
not  terminslte  till  the  least  aiiimitted,  having  thrown 
ins  antagonist,  accomplished  his  escape  by  cencealiag 
himself  in  some  gallery"^/'  He  compares  thbsesports 
id  the  gambols  of  two  pnppiefi)  and  tells  us  that  her  not 
only  often  observed  tbem  in  this  nest,  but  aleoan  bb 
artificial  one.  ,: 

I  s^all  ^r^  copy  for  you  a  memorandum  I  made  last 
year.  "On  the  ninth  of  May,  at  half- past  two,  as  I 
was  walking  on  the  Plunistead  road  near  Norwich, 

a  Ifuber,  ITO.— 
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on  a  sunny  bank  I  observed  a  large  number  of  an(« 
i Formica fuscoy  L.)  agg^lomerated  in  crowds  near  the 
entrances  of  tbeir  n^t.  They  seemed  to  make  no  long 
excursions,  as  if  intent  upon  enjoying  the  sun-shine  at 
home ;  but  all  the  while  they  were  coursing  about,  and 
€ippeared  to  accost  each  other  with  their  antennae.  Exa- 
mining  them  very  attentively,  I  at  length  saw  one  drag- 
ging another,  wliii^  it  absolutely  lifted  up  by  its  an- 
tennae, and  carrying  it  in  thoNair.  I  followed  it  with  my 

ey%  till  it  concealed  itself  and'its  antagonist  in  the  nest. 
I  soon  noticed -another  that  had  recourse  to  the  same 
manc&ttvres ;  but  in  this  instance  the  ant  that  was  at« 
tacked  resisted  manfiiUy^  a  third  sometimes  appearing 
inclined  to  interfere:  the  result  was,  that  this  also  was 
dragge4  in.  A  third  was  haled  in  by  its  legs,  and  a  fourth 
by  its  mandiblea*  What  was  the  precise  object  of  these 
proceedings,  whether  sport  or  violence,  I  could  not  as* 
certain.  I  walked  the  same  way  on  the  following  morn- 
ing, but  iBit  an  earlier  hour,  when  only  a  few  comers  and 
goers  were  to  be  seeli  near  the  nest :"  And  soon  leav-  ' 
ing  the  place,  I  had  no  further  opportunity  to  attend 
to  them. 

And  now  having  conducted  yo»  through  every  apart* 
inent  of  the  fbrmieary^  and  shown  ,you  its  inhabitants 
in  every  light,  I  shall  leave  you  to  meditate  on  the  ex* 
traordinary  instincts  with  which  their  Creator  has  gift* 
ed  them^  reserving  what  I  have  to  say  on  the  other  so* 
cial  insects  for  a  future  occasion*     , 

I  am;  &c. 
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SOCIETIES  OF  INSECTS. 

PERFECT  SOCIETIES  CONTINUED.    (JVosps  and  Hum* 

ble-Bees.) 

I  sHALii  now  call  your  attention  to  such  parts  of  the 
history  of  two  other  descriptions  of  social  insects,  zoasps^ 
namely,  and  humble-bees^  as  have  not  been  related  i0 
you  in  my  letters  oh  the  affection  of  insects  for  their 
young,  and  on  their  habitations.  What  I  have  to  com* 
tiiunicate,  though  not  devoid  of  interest,  is  not  to  be 
compared  with  the  preceding  account  of  the  ants,  nor 
with  that  which  will  follow  of  the  hive-bee.  This,  how- 
ever, may  arise  more  from  the  deficiency  of  observa^ 
tions  than  the  barrenness  of  the  subject. 

The  first  of  these  animals,  wi^sps^ — with  whose  pro* 
eeedings  I  shall  begin, — ^we  are  apt  to  regard  in  a  very 
unfavourable  light.  They  are  the  most  impertinent 
ef  intruders.  If  a  door  or  window  be  open  at  the  sea- 
son of  the  year  in  which  they  appear,  they  are  sure  t0 
enter.  When  they  visit  iis,  they  stand  upon  no  cere- 
mony, but  make  free  with  every  thing  that  they  can 
come  at.  Sugar,  meat,  fruit,  wine,  are  equally  to  their 
taste ;  and  if  we  attempt  to  drive  them  away,  and  are 
not  very  cautious,  they  will  often  make  us  sensible  that 
they  are  hot  to  be  provoked  with  impunity.  Compared 
with  the  bees,  they  may  be  considered  as  a  horde  of 
ihieves  and  brigands ;  and  the  latter  as  peaceful,  honesty 
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-  ^nd  industrious  subjects,  whose  persons  are  attacked 
and  property  plundered  by  them.  Yet,  with  all  this 
love  of  pillage  and  other  bad  propensitie?,  they  are  not 
altogether  disagreeable  or  unamiable ;  they  are  brisk 
and  lively ;  they  do  not  usually  attack  unprovoked ; 
and  their  object  in  plundering  us  is  not  pmrely  selfish, 
bull  is  principally  to  provide  for  the  support  of  the 
young  brood  of  thrir  colonies. 

The  societies  of  wasps,  like  those  of  ants  and  other 
ioci^l-  Hymenopieroy  consist  of  femaleS)  males,  and 
1NNfker».    Thejemales  may  be  considered  as  of  two 
sorts  2  first,  the  females  by  way  of  eminence,  much 
hopger  Chsui  any  other  individuals  of  the  community, 
e^|uaUiiig  six  of  the  workers  (from  which  in  other  re- 
spects they  do-not  raateriatly  differ)  in  weight,  and  lay- 
ing: both  m^le  and  female  eggs.    Then  the  small  fe* 
males,  not  bigger  than  the  workers,  and  laying  only 
male  eggs.  This  last  description  of  females,  which  are 
fcmnd  also  both  amongst  the  bumble-bees  and  hive-bees^ 
were  first  observed  aracMigst  the  wasps  by  M.  Perrot, 
a  friend  of  Huberts '^.  The  large  females  are  produced 
later  than  the  workers,  and  make  their  appearance  ia 
the  fcdlowing  spring;  and  whoever  destroys  one  of  them 
at>  that  time,  destroys  an  entire  colony,  of  which  she 
would  be  the  founder.  They  are.  more  worthy  of  praise 
than  tlie  que^n-bee.;  since  upon  the  latter,  from  her 
v^ry  first  appearance  in  the  perfect  state,  no  labour 
devolves, — all  her  wants  being  prevented  by  a  host  of 
workers,  bwb^  of  which  are  constantly  attending  upon 
her, -feeding  her^  and  permitting  her  to  suffer  no  &- 
tigu^  I  while  others  take  every  step  that  is  necessary 

*  H»ber,  t9ow,  Ob^&fv.  il.  443. 
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for  the  safety  and  saiiastence  of  the  colony^.  Not  mq 
our  leinale  wasp ; — she  is  at  first  an  insulated  l^iof 
that  hat  had  the  fortime  to  survive  the  rigours  of  win* 
ten  Wh^i  in  the  spring  Ae  lays  the  fouitdatioii  of  h^r 
future  empire,  she  has  not  a  single  worker  at  her  di% 
ijiosal;  with  her  own  hands  and  teeth  she  often  ho]low9 
out  a  cave  wherein  ^e  may  lay  the  first  foundations  of 
her  paper  metropolis ;  she  must  herself  buUd  the  first 
houses,  and  produce  from  her  own  womb  their  first  in- 
hdbksots ;  which  in  their  infant  state  she  must  feed  and 
educate,  before  they  can  assist  her  ia  her  great  design* 
At  length  she  receives  the  rewai*d  of  her  perse  verancf 
and  labour;  and  firom  being  a  solitary. unconnected  in* 
dividual,  in  the  antumn  is  enabled  to  rival  the  qveea 
of  the  hive  in  the  numberof  her  children  andsuljecta; 
and  in  the  edi&ses  whic3i  they  inhabit-^he  numbeic  of 
edls  in  a  vespiary  sometimes  amounting  to  more  than 
16,000,  almost  all  .of  which  contain  either  an  egg,  a 
grub,  or  a  pupa ;  and  each  cell  serving  for  three  genet 


rations  in  a  year;  which,  after  making  every  allowance 
fcr-fidlores  and  other  casualties,  will  give  a  population 
«f  at  least  30,000.  Even  at  this  time,  when  she  has  so 
numerous  an  army  of  icoadjutors,  the  industry  of  this 
creatixre  dioes  not  •  cease,  but  die  continues  to  ^et  an 
esamjrfe  of  ditigenee  to  the  rest  of  the  commnmty.-<^If 
by  any  accident,  before  the  other  females  are  hatched, 
the  qtieen  mother  perishes,  the  n^iters  ceiase  their  la^ 
iwurs,  lose  their  instincts,  and  die.      , 

The  mniiher  of  females  in  a  popisdotts  yjespiaryiscon*- 
sSderable,  anidBi^ng  to  several  hundred;  they  emerge 
from  the  pvpa  about  the  latter  end  of  August,  at  ihe 
•ame  time  wit^  the  males,  and  £y  in  September  and 
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October,  when  they  pair.  Of  tUH  large  number  of  ^ 
^idles,  very  few  survive  the  winter.  Those  that  arer 
so  fortunate  remain  torpid  till  the  iF^i^al  sun  recalls 
them  to  life  and  action.  They  then  fty  Ibrth,  collect 
provision  for  their  young  brood,  and  are  ei^i^^ed  in  liie 
other  labours  necessary  for  laying  the  foaii4itioii  of 
their  empire :  but  in  the  summer  month»  tb#y  are 
never  seen  out  of  the  nest. 

The  male  wasps  are  much  smaller  than  the  femaJh% 
but  they  weigh  as  much  as  two  workers.  Their  an* 
tenn&e  are  longer  than  those  of  either^  not,  like  theirs^ 
thicker  at  the  end,  but  perfectly  filiform ;  and  thehr 
abdomen  is  distinguished  by  an  additional  segment. 
Their  numbers  about  equal  those  of  the  females,  and 
they  are  produced  at  the  same  time.  They  are  not  so 
wholly  given  to  pleasure  and  idleness  as  the  drones  of 
the  hive.  They  do  not,  indeed,  assist  in  building  the 
flest,  and  in  the  care  of  the  young  brood ;  but  they  are 
the  scavengers  of  the  community ;  for  they  sweep  the 
passages  and  streets,  and  carry  off  all  the  filth.  .  They 
also  remove  the  bodies  of  the  dead^  which  are  some« 
times  heavy  bjurthens  for  them ;  in  which  case  two  onite 
their  strength  to  accomplish  the  work ;  or^  if  a  partner 
be  not  at  hand^  the  wasp  thus  employed  cuts  off  the  ^ 
head  Of  the  defunct,  and  so  effects  its  purpose.  As  they 
make  themselves  so  useful,  they  are  not,  like  the  male- 
bees,  devoted  by  the  workers  to  an  universal  massacre 
when  the  impregnation  of  the  females,  the  great  end  of 
their  <^reation,  is  answered ;  but  they  share  tiie  general 
lot  of  the  community,  and  are  sufiered  to  survive  till 
the  cold  cuts  off  them  and  the  workers  together .^ 

The  workers  are  the  most  numerous,  and  to  us  the 


PERFECT  «i!»CietIE0  OF  lNS£Ct9.  IH 

cmly  troublesome  part  of  the  community ;  upon  wbeni 
devolves  tbe  main  business  of  the  nest.  In  the  sum* , 
mer  and  autumnal  months,  they  go  forth  by  myriads 
into  the  neighbouring  country  to  collect  provisions'; 
and  on  their- retuni  to  the  common  den,  after  reserving 
a  sufficiency  for  the  nutriment  of  the  young  broody  they 
divide  the  spoil  with  great  impartiality; — ^part  being 
given  to  the  females,  part  to  the  males,  and  part  to  those 
workers  that  have  been  engaged  in  extending  and  for* 
tifying  the  vespiary.  This  division  is  voluntarily  made, 
without  the  slightest  symptom  of  compulsion.  Several 
wasps  assemble  round  each  of  the  returning  worker^ 
and  receive  their  respective  portions.  It  is  curious  and 
interesting  to  observe  their  motions  upon  this  occasion* 
As  soon  as  a  wasp,  that  has  been  filling  itself  with  the 
juice  of  fruits,  arrives  at  the  nest,  it  perches  upon  the 
top,  and  disgorging  a  drop  of  its  saccharine  fluid,  is 
attended  sometimes  by  two  at  once,  who  share  the 
treasure :  this  being  thus  distributed,  a  second  and 
sometimes  a  third  drop  is  produced,  which  &lls  to  the 
lot  of  others. 

'  Another  principal  employment  of  the  workers  is  the 
enlarging  and  repairing  of  the  nest.  It  is  extr^m^ly 
amusing  to  see  them  engaged  upon  this  foliaceous  co- 
vering. They  work  with  great  celerity ;  and  though 
a  large  number  are  occupied  at  the  same  time,  there  is 
Bot  the  least  confusion.  Each  individual  has  its  por- 
tion of  work  assigned  to  it,  extending  from  an  inch  to 
an  inch  and  a  hiJf,  knd  is  furnished  with  a  ball  of  ligne- 
ous fibre,  scraped  or  rather  plucked  by  its  powerful 
jaw^  from  posts,  rails,  and  the  like.  This  is  carried  in  its 
mouth,  and  is  thus  ready  for  immediate  use  :-^but  upon 
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tJus  8ubJ0eiIbftVe  enlarged  ia  a  former  letter^.  Tb# 
ifrorkers  also  clean  the  cells>  and  prepare ',them  t^ 
receive  another  egg^  ailer  the  ^mago  is  disclosed  ap^ 
bas  left  it.       - 

There  is  good  reason  for .  thinking,  and  the  opiuioq 
hiis  the  sanction  of  Sir*  Joseph  Banks,  tjiat  wasps  have 
sentiiiels  placed  at  the  entrances  or  their  nests,  whicl^ 
if  you  can  once  sei}ie  ^^d  destroy,  the  remainder  wiii 
not  attack  you.  .  TJtus.  is  confirmed  by  an  observation 
x>fMv.  Knight's  ill  the PMlosophica}  Transaf:iions\  that 
if  a  nest  of  wasps  be  ^preached  without  alarming  the 
inhabitants,  and  aU  communication  b^  suddenly  cutoff 
between  those  opt  of  the  nest  and  those  within  it,  no 
jproyocation  will  induce  the  former  to  defend  it  an^ 
iheinselves.  But  if  one  escapes  from  within,  it  comes 
with  a  very  different  temper,  and  appears  commissiaaed 
to  ftveQge  public  wrongs,  and  prepared  to  sacri^e^iU 
life  in  the  ejse^ution  of  its  orders.  He  discovered  tfai^ 
when  quite  a  boy. 

Jt  sometimes  happens,  thai;  when  a  large  miniber  of 
female  wasps  have  been  observed  in  the  springs  and  ai| 
abundance  of  workers  has  in  consequence  been .  ex-^ 
pected  to  make  their  attack  upon  us  in  the  sumoier  and 
autumn,  but -few  have  appeared.  Mr.  Knight  observe^ 
Ihis  in  1806^  and  supposes  it  to  be  caused  by  a  fiiilure 
of  males  ^.  I  have  since  more  than  once  made  the  safne 
observation,  and  Majpr  Moor,  as  well  as  myself  no» 
ticed  it  iast  year  (1815).  What  took  place  here  in  tb^ 
{^resent  ye^r,(i81i9)  may  in  some  degree  account  for 
i|.  Though  tlie  summer  has  been  so  wet,  and  one  may 
almo&jt  say  winterly^  there  were  Uk  the  n^igbbani> 

»  Vol.  I.  «4  £d.  p.  ^Ug>.        if  Sat  1807,  ^2-^  IhidU  2m. 
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Itoodui  which  I  reufe  abundance  of  wasps  attiie  ustial 
time;  but^  except  on  some  few  warm  days,  in  whidi 
they  were  very  active,  benumbed  by  the  cold  they  were 
crawling  about  upon  the  floors  of  my  house,  and  seeoied 
unable  to  fly.  In  thifr  vicinity  numbers  make  their 
nests  in  the  banks  of  the  riv^r.  In  the  beginning  of 
October  these  was  a  very  considerable  inundation,  afi^r 
which  not  a  single'  wasp  was  to  be  8een«  The  contii* 
nued-  wet  that  produces  an  inundation  may  also  destroy 
those  nests  that  are  out  of  the  reach  e€  the  waters;*^ 
and  perhaps  this  cause  may  htve  operated  in  those 
years  above  alluded  to,  in  which  the  appearance  of  the 
workers  in  the  summer  and  autumn  did  not  coirespood 
with  the  large  numbers  of  females  observed  in  th^ 
spring. 

In  ordinary  seasons^  in  the  month  lately  mentioned, 
October,  wasps  seem  to;  become  less  savage  and  saii^ 
guinary ;  for  even  flies,,  of  which>  earlier  in  the  sum- 
mer they  are  the.  pitiless  destroyers,  may  be  seen  to 
enter  tlteir  nests  with  impunity.  It  is  then^  probably^ 
that  they  begin  to  be  first  afiected  by  tibe  approach  of 
the  cold  season,  when  nature  teaches  them  it  is  useless 
liMiger'to  attend  to  their  young.  They  themselves  all 
perish,  esccept  a  few  of  the  females,  upcm  the  first 
attack  of  firost. 

tteanmur,  from  whom  (see  the  sixth  Memoir  of  his 
last  volume)  most  o£4hese  observations  are  taken,  put 
the  nests  of  wasps  under  glass  hives,  and  succeeded -so 
efectoally  in:  reconciling  these  little  restless  creatures 
to  tfiesn,  that  they,  parried  or  their  various  works  under 
his  eye ;  andif  you  Ael  disposed  to  follow  bisexampl^ 
I  have  no  dovbtiyouwiil  throw  light  uponfliany  parts 

*  VOL.  II.  I 
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of  their  history^  concerning  vrhkh  we  are  now  in 
darkness. 


Having  given  you  some  idea,  imperfect  indeed  from 
the  want  of  materials,  of  the  societies  of  wasps^  I  must 
next  draw  up  for  you  the  best  account  I  can  of  those  of 
the  hutnile'bees.  These  form  a  kind  of  intermediate  link 
between  the  wasps  and  the  hive-bees,  collecting  honey 
indeed  and  making  wax,  but  constructing  their  combs 
and  cells  without  the  geometric  precision  of  the  latter, 
and  of  a  more  rude  and  rustic  kind  of  architecture; 
and  distinguished  from  both,  though  they  approach 
nearer  to  the  bees,  by  the  extreme  hairiness  of  their 
bodies. 

The  population  of  a  humble-bees  nest  may  be  di- 
vided into  four  orders  of  individuals :  the  large  females ; 
the  small  females ;  the  males ;  and  the  workers. 
•  The  large  Jemales^  like  the  female  wasps,  are  the 
original  founders  of  their  republics.  They  are  often 
so  large,  that  by  the  side  of  the  small  ones  or  the  work* 
ers,  which  in  every  other  respect  they  exactly  resemble, 
they  look  like  giants  opposed  to  pygmies.  They  are^ 
excluded  from  the  pupa  in  the  autumn ;  and  pair  in  that 
season,  with  males  produced  from  the  eggs  of  the  small 
females.  They  pass  the  winter  under  ground,  and,  as 
appears  from  an  observation  of  M.  P.  Huber,  in  a  par- 
ticular apartment,  separate  from  the  nest,  and  ren- 
dered warm  by  a  carpeting  of  moss  and  grass,  but  with- 
out any  supply  of  food.  Early  in  the  springs  (for  they 
make  their  first  appeanuice  as  sopn  as  the  catkins'of 
the  sallows  and  billows  are  in  flower,)  likethe  female 
wasps,  they  lay  the  foundatioiis  of  a  new  colony  with- 
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6ut  the  assistance  of  any  neuters,  wbich  all  perish  before 
the  winter.     In  some  instances  however,  if  a  conjec- 
ture of  M.  de  la  Biilardi^re  be  correct,  these  creatures 
have  an  assistant  assigned  to  them.     He  says,  at  this 
season  (the  approach  of  winter)  he  found  in  the  nest  of 
Apis  St/harum  (Kirby)  some  old  females  and  workers^ 
whose  wings  were  fastened  together  to  retain  them  in 
the  nest  by  hindering  them  from  flying;  these  wings 
in  «ach  indiridual  were  fastened  together  at  the  ex« 
tremity,  by  means  of  some  very  brown  wax  applied 
above  and  below  ^.     This  he  conceives  to  be  a  precau- 
tion taken  by  the  other  bees  to  oblige  these  indivi- 
duals to.  remain  in  the  nest  and  take  care  of  the  brood 
that  was  next  year  to  renew  the  population  of  the  co-* 
lony.     I  feel,  however,  great  hesitation  in  admitting 
this  conjecture,  founded  upon  an  insulated  and  per-^ 
haps  an  accidental  fact.    For,  in  the  first  place,  the 
young  females  that  come  forth  in  the  autumn,  and  not 
the  old  ones,  are  the  founders  of  new  colonies;  and 
thw  instinct  directs  them  to  fulfil  the  great  laws  of 
their  nature  without  such  compulsion;  and  in  the  next, 
the  workers  are  never  known  to  survive  the  cold  of 
winter. 

The  employment  of  a  large  female,  besides  the 
care  of  the  young  brood  before  described,  and  the  col- 
lecting of  honey  and  pc^en,  is  principally  the  construe* 
tion  of  the  cells  in  which  her  eggs  are  to  be  laid; 
which  M.  P.  Huber  seems  to  think,  though  they  often 
assist  in  it,  the  workers  are  not  able  to  complete  by 
themselves.  So  rapid  is  the  female  in  this  work,  that 
to  make  a  cell,  fill  it  with  pollen,  commit  one  or  two 

If, 


116  FBEffCT  •OClBTlEa  OF  INflieCTfl. 

oggB  to  it,  ftttd  coTer  them  in,  requires  only  the  short 
spajce  oC  half  an  hour.  Her  family  at  first  coDsist&ooly 
of  "workers^  which  are  necessary  to  assist  her  in  her  la- 
boura;  these  appear  lAMay  and  June:  but  the  males 
ajsd  females  are  later^  and  sometimes, are  not  produced 
be^fere  August  and  September*.  As  in  the  case  of 
the  hive-^hee,  the  food  of  these  several  indiYiduals  dif* 
firrs;  for  the  grubs,  that  will  turn  to  workers  are  fed 
with  honey  and  poUen  mixed,  while  those  that  are 
destined  to  be  mules  and  females  are  supplied  with 
pjire  honey. 

The  instinct  of  these  hirger  females  does  not  de- 
velop itself  all  at  <Hice:  for  it  is  a  r^mafkable  fact,  that 
whea  tbay  are  first  hatched  in  the  autumn,  not  being  in 
a  condition.l^  become  mothers,  they  are  no  object  of 
jealousy  to  the  smalLqueens,  (as  we  shall  soon  see  they 
are  when  engaged  in  oviposition,)  and  are  employed  in 
the  ordinary  labours  of  the  parent  nest-^that  is,  they 
collect  honey  and  pollen,  and  make  wax ;  but  thiey  do 
not  construct  ceUs.  The  building  instinctseems  as  it 
wevi  in.s^u8pense,  and  does  not  manifest  itself  till  the 
apring;  when  tibe  maternal  sentiment  impels  them  at 
the  same  time  to  lay  eggs  and  to  construct  the  cells  in 
which  th^y  are  to  be  (k^posited. 

I  have  tfdd.  you  above^  that  amongst  the  wasps  a 
$m&U  hind  offefnale  has  been  discovered :  this  is  the 

case  alsft  amongst,  the  humble-bees,  in  whose  societies 

# 

•  P.  Htt)er^  IB  Xififk  Trtttu.  yi.  264i— This  natlior  fnys  liowevier,  in 
anpUipr  f  laoQ  (ibid.  285),  th»t  the  msde  ejsgs  are  laid  ia  the  sprtnf  ,  at  ibe 
same  time  with  those  that  are  to  produce  workers.  PerhA{>s  by  the/ormer 
be  means  the  male  offspring  of  the  small  females,  and  by  the  latter  those 
of  the  large  ? 
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they  ar0  more  rea;dily  detected  t  iodt  indeed  by  way 
observable  difference  betWeeli  ,tbetai  and  the  w6rkei«^ 
but  chiefly  by  the  difference  of  their  instincts  :-^fix>ttl 
the  other  females  they  are  distinguished  soteiy  by  Ih^ir 
diminutive  size.  Like  those  of  the  was|ys  and  hive- 
be^d,  these  minor  queens  prodnee  6nly  male  ^gg^ 
which  come  out  in  time  ih  fertilise  the  young  femtildi 
that  found  the  vernal  colonies.  M.  P.  liuber  snspeds 
that^  as  in  the  case  bf  the  female  bee,  it  is  a  different 
kind  of  f6od  that  develops  their  ovaries,  and  so  distin^ 
guishes  them  from  the  workers.  They  aire  {[generally 
attendied  by  a  small  niimber  of  males^  who  foiin  thdif 
courit. 

M.  Huber,  Watching  at  midtiigbt  the  proceedings  of 
a  nest  which  he  kept  under  a  glass,  i^bserved  the  inha^ 
bitantd  to  be  in  a  ^tate  of  great  agitation :  many  of  these 
bees  Were  engagied  in  making  a  cell ;  the  queen-mbther 
of  the  colony,  a^  she  may  be  called,  who  is  always  ex« 
tremiely  jealous  of  hfer  pygmy  rivals,  came  and  drove 
them  away  from  the  cell  ;^  she  in  her  turn  was  driven 
away  by  this  others,  which  pursued  her^  beating  thei^ 
wings  With  the  Utmost  fury,  to  th^  bottom  of  the  best. 
The  cell  Was  then  constructed^  and  two  of  them  at  th^ 
same  time  oviposited  in  it.  The  ^lieeii  returbed  to 
the  charge,  exhibiting  similar  signs  of  anger ;  and, 
chasing  them  away  again^  put  her  head  into  the  cell^ 
when  seizing  the  eggs  that  had  been  laid,  she  was  ob- 
served to  eat  them  with  great  avidity.  The  same  stene 
was  again  rehewed,  with  the  same  issue.  Ailer  this,  otie 
of  tb^  smekU  females  retur^d  and  cdvered  the  empty 
celU  with  wtix.  When  the  mothbr-queeh  was  removedl, 
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•3veral  ofthe  small  feHiale»  contended  for  the  ceil  with 
indescribable  rage,  all  endeavouring  to  lay  their  eggs 
in  it  at  the  same  time.  These  small  females  perish  in 
the  autumn. 

The  males  are.usually  smaller  than  the  large  females, 
and  larger  than  the  small  ones  and  workers.  .^Theymay 
be  known  by  their  longer,  more  filiform,  and  slenderer 
antenna? ;  by  the  different  shape  and  by  the  beard  of 
their  mandibles.  Their  posterior  tibiie  also  want  the 
corbicula  dLVtApecten  that  distinguish  the  individuals  of 
the  other  sex,  and  their  posterior  plantae  have  no  au- 
ricle. We  learn  from  Reaumur  that  the  male  humble- 
bees  are  not  an  idle  race,  but  work  in  concert  with  the 
rest  to  repair  any  4^mage  or  derangement  that  may 
befall  the  common  habitation. 

The  workers  y  which  are  the  first  fruits  ofthe  queen« 
mother's  vernal  parturition,  assist  her,  as  soon  as  they 
are  excluded  from  the  pupa,  in  her  various  labours. 
To  them  also  is  committed  the  construction  of  the 
waxen  vault  that  covers  and  defends  the  nest.  When 
any  individual  larva  has  spun  its  cocoon  and  assumed 
the  pupa,  the  workers  remove  all  the  wax  from  it ;  and 
as  soon  as  it  has  attained  to  its  perfect  state,  which  takes 
place  in  about  fiv6  days,  the  cocoons  are  used  to  hold 
honey  or  pollen.  When  the  bees  discharge  the  honey 
into  them  upon  their  return  from  their  excursions,  they 
open  their  mouths  and  contract  their  bodies^  wl^ch 
^xxasions  the  honey  to  fall  into  the  reservoir.  Sixt^pf 
these  honey-pots  are  occasionally  found  in  a  single 
nest,  and  more  than  forty  are  sometimes  filled  in  a  day. 
Ill  collectisg  honey,  humblewbees,  if  they  cunnot  get 


PEBFSCT  SOCIETIES  OF  INSECTS.  119 

at  tliat  eontained  in  any  flower  by  its  natural. q>en- 
ing^  will  often  make  an  aperture  at  the  base  of  the  co^ 
roUa,  or  even  in  the  calyx,  that  they  may  insert  their 
proboscis  in  the  very  place  where  nature  has  stored  up 
her  nectar '^.  M.  Huber  relates  a  sing^ular  anecdote  of 
some  hive-bees  paying  a  visit  to  a  nest  of  humble-bees 
placed  under  a  box  not  far  from  their  hive,  in  order  to 
steal  or  beg  their  honey;  which  places  in  a  strong  light 
the  good  temper  of  the  latter.  This  happened  in  a  time 
of  scarcity.  The  hive-bees,  after  pillaging,  had  taken 
almost  entire  possession  of  the  nest.  Some  humble-bees 
which  remained  in  spite  of  this  disaster,  went  out  to 
collect  provisions ;  and  bringing  home, the  surplus  after 
they  had  supplied  their  own  immediate  wants,  the  hive- 
bees  followed  them,  and  did  not  quit  them  till  they  had 
obtained  the  fruit  of  their  labours.  They  licked  them, 
presented  to  them  their  proboscis,  surrounded  them, 
and  thus  at  last  persuaded  them  to  part  with  the  con- 
tents of  their  honey-bags.  The  humble-bees  after  this 
flew  away  to  collect  a  fresh  supply.  The  hive-bees  did 
them  no  harm,  and  never  once  showed  their  stings; — 
so  that  it  seems  to  have  been  persuasion  rather  than 
force  that  produced  this  singular  instance  of  self-denial. 
This  remarkable  manoeuvre  was  practised  for  more 
than  three  weeks;  when  the  wasps  being  attracted  by 
the  same  cause,  the  humble-bees  entirely  forsook  the 
nest**. 

The  workers  are  the  most  numerous  part  of  the  com- 
munity, but  are  nothing  when  compared  with  the  num- 
bers to  be  found  in  a  vespiary  or  a  beehive : — ^two  or 

a  Hub.  Nouv.  Obierv^  ii.  375.  b  Ibid.  373— 
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tbree  hmidred  ifl  4  ^rge  populatiaii  tor  a  bundble-lieMi 
nest ;  in  some  ^des  it  mod  being  more  tlMin  fifty  c§ 
sixty.— They  may  more  easily  be  studied  than  either 
WMspM  or  hive-bees,  as^they  seem  not  to  be  disturbed 
or  interrupted  in  their  wori^  by  the  eye  of  an  ob? 
seryer*. 

I  am,  ftc. 

a  This  account  of  the  proceedings  of  bumble-bees  is  chiefly  taken  from 
Reaumur,  vt  ifem.  1.;  and  M.  P.  Huber  in  Linn,  Traru,  yi.  SI4— 
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Xhe  glory  of  an  all-wise  and  omnipotent  Creator,  you 
will  acknowledge,  is  wonderfally  manifested  by  the  va^^ 
ried  proceedings  of  those  social  tribes  of  which  I  have 
lately  treated :  but  it  shines  forth  with  a  brightness 
still  more  intense  in  the  instincts  that  actuate  the  Am- 
bety  and  which  I  am  next  to  lay  before  you.  Indeed, 
of  all  the  insect  associations,  there  are  none  that  have 
more  excited  the  attention  and  admiration  of  mankind 
in  every  age,  or  been  more  universally  interesiing,  th&n 
the  colonies  of  these  little  useful  creatures.  Both  Greek 
and  Roman  writers  are  loud  in  their  prbise ; — nay, 
some  philosopher^  were  so  enamoured  of  them,  that,  as 
I  observed  before  %  they  devoted  a  large  p<»lion  of 
their  time  to  the  study  of  their  history.  Whether  the 
knowledge  they  ac)}uired  was  at  all  equivalent  to  the 
years  that  were  spent  in  the  jattainment  of  it,  may  be 
doubted :  for,  were  it  so,  it  is  prcdmble  that  Aristotle 
and  Pliny  would  have  given  a  clearer  and  more  ccm-* 
sistent  account  of  the  inhabitants  of  the  hi?e  than  they 
have  done.  Indeed,  had  theic  discoveries  borne  BSky 
proportion  to  the  long  tract  of  time  asserted  to  have 
been  employed  by  some  in  the  study  of  these  insect?, 

'  Vol.  I.  :9d  Ed.  4S6. 


/ 


/ 


/ 

/ 


123  ^         peufbct  socxbties  of  insects. 

tbey  otiglit  to  have  rivalled,  and  even  exceeded,  those 
of  the  Reaamors  Mid  Hubers  of  our  own  age. 

Numerous,  and  wonderful  for  their  absurdity,  were 
the  errors  and  fables  which  many  of  the  ancients  adopt- 
^  and  circulated  with  respect  to  the  generation  and 
propagation  of  these  busy  insects.  For  instance, — that 
they  were  sometimes  produced  from  the  putrid  bodies 
of  oxen  and  lions  ^  the  Lings  and  leaders  from  the 
brain,  and  the  vulgar  herd  from  the  flesh — a  fable  de- 
rived probably  from  swarms  of  bees  having  been  ob- 
served, as  in  the  case  of  Samson*,  to  take  possession  of 
the  dried  carcases  of  these  animals,  or  perhaps  from 
the  myriads  of  flies  (for  the  vulgar  do  ndt  readily  di- 
stinguish flies  from  bees)  often  generated  in  their  pu- 
trescent flesh.  They  adopted  another  notion  equally 
absttrd;  that  these  insects  collect  their  young  progeny 
from  the  blossoms  and  foliage  of  certain  plants.  Amongst 
others,  the  Cerinthus,  the  reed,  and  the  olive-tree,  had 
this  virtue  of  generating  infant  bees  attributed  to  them\ 
These  specimens  of  ancient  credulity  will  suffice. 

But  do  not  think  that  all  the  ancients  imbibed  such 
monstrous  opinions.  Aristotle's  sentiments  seem  to 
have  been  much  more  correct,  and  not  very  wide  of 
what  some  of  our  best  modem  apiarists  have  advanced. 
According  to  him,  the  kings  (so  he  denominates  the 
queen-bee)  generate  both  kings  and  workers;  and  the 
latter  the  drones.  This  he  seems  to  have  learned  from 
keepers  of  bees.  The  kings,  says  he  in  another  place, 
are  the  parents  of  the  bees,  and  the  drones  their  chil- 
dren.   It  is  right,  he  observes  again,  that  the  kings 

«  JttdgCB  ziv.  8,9.  b  See  Aristot  Hist,  uimmaU  1.  ▼•  c.  22. 

Virgil.  Georgie.  l.iv*;  and  Mouffet,  IS*^ 
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(which  by  some  were  called  mothers)  should  remain 
within  the  hive  unfettered  by  any  employment,  because 
they  are  made  for  the  multiplication  of  the  species  \ 
To  the  same  purpose  Riem  of  Lauten  of  the  PaUxtifMe 
Apiarian  Secietff^  and  Wilhelmi  of  the  Lusatian^  af* 
firm  that  the  queen  lays  the  eggs  \vhich  produce  the 
queens  and  workers ;  and  the  workers  those  that  pro* 
doce  the  ditones  or  males**.  Aristotle  also  telb  us^  that 
some  in  his  time  affirmed  that  the  bees  (the  workers) 
were  the  females,  and  the  drones  the  males;  an  opi? 
nion  which. he  combats  from  an  analogy  pushed  rather 
too  &r,  that  nature  would  never  give  oiSensive  armour 
to  females^.  In  another  place  he  appears  to  think 
tha^  the  workers  are  hermaphrodites : — ^his  words  are 
remarkable,  and  seem  to  indicate  that  he  was  aware  of 
die  sexes  of  plants :  ^^^  having  in  themselves,"  says  he^ 
^^  like  plants^  the  male  and  the  female^.*' 

Fables  and  absurdities,  however,  are  not  confined  to 
the  ancients,  nor.ev^n  to  those  moderns  who  lived  be« 
fore  Swammerdam,  Maraldi,  Reaumur,  Bonnet,  Schi- 
rach,  John  Hunter,  Huber,  and  their  followers,  by  their 
observations  and  discoveries  had  thrown  so  much  light  * 
upon  this  interesting  subject.  Even  in  our  own  times, 
a  Neapolitan  professor,  Monticelli,  asserts,  on  the  au^ 
thority  of  a  certain  father  Tanoya,  that  in  every  hive 
there  are  three  sorts  of  bees  independent  of  each  other; 
viz.  male  and  female  drones — male  and  female,  I  must 
not  say  queem — call  them  what  you  will;  and  male 
and  female  workers;  •  and  that  each  construct  their  own 

a  Aristot.  ti5i  vt/pr.  c.  21.  De  Generat.  JrdmaK  1.  iii.  c.  10,  where  tb^re 
Is  some  curious  reasooing  upon  this  subject,    b  Boonet,  x.  199— *.  936 — 
€  Hist,  AnimaL  1.  v,  c.  22.  d  J)t  Qtvfirut,  Afinml,  Kiit.  c>  IC' 
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eelk  I ! !  Another  writer,  Mr.  Huish,  whose  work  has 
^ust  made  its  appearance,  and  whose  presumption  can 
only  be  equalled  by  his  ignorance  %  denies  most  of  the 
modern  discoveries,  and  asserts  that  the  queen  always 
remains  a  Tirgin ! !  Enough,  however,  upon  this  sub- 
ject. I  shall  now  endeavour  to  lay  before  you  the  best 
authenticated  facts  in  the  history  of  these  animals;  but 
you  must  not  expect  an  account  of  them  complete  in 
all  its  parts;  for,  much  as  We  know,  Bonnet's  observa« 
tion  will  still  hold  good :  ^^  The  more  I  am  engaged  in 
making  fresh  observations  upon  bees,  the  more  stead* 
£i8t  is  my  conviction,  that  the  time  is  not  yet  arrived 
in  which  we  can  draw  satisfactorv  conclusions  with  re* 
spect  to  their  policy.  It  is  only  by  varying  and  com- 
bining experiments  in  a  thousand  ways^  and  by  placing 
these  industrious  flies  in  circumstances  more  or  less  re- 
moved from  their  ordinary  state,  that  we  can  hope  to 
ascertain  the  right  direction  of  their  instinct,  and  the 
true  principles  of  their  government^. 

What  I  have  fbrther  to  say  concerning  these  admi- 
rable creatures,  will  be  principally  taken  from  the  two 
authors  who  have  given  the  clearest  and  most  satisfac^ 
tory  account  of  them,  Reaumur  and  the  elder  Huber ; 
though  I  shall  add  from  other  sources  such  additional 
observations  as  may  serve  better  to  elucidate  their 
history. 

The  society  of  a  hive  of  bees^  besides  the  young 

•  The  foUowiog  p^t«age,  in  which  he  speaks  of  the  Sphukx  jitroj^t  as 
belonging  to  Linnets  i/iree  |epidopteroiis  genera,  wiU  sufficiently  jostify 
this  assertion.  The  Death-bei|ded  SpMnx  {Sphiux  Atropts)  is  a  grei^t 
huUerJlyy  and  belongs  also  to  the  ffenoi  PkaHfinm^  p.  1S6  ! ! ! 

b  (Bwn  X.  194*r 
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brood,  Insists  of  one  female  or  quten ;  several  hun- 
dreds of  males  or  drones  ;  and  many  thoasand*  workers. 
The  female^  or  queen^  first  demands  pur  attention* 
il^wo  sorts  of  females  have  been  observed  amongst  the 
bees,  a  large  one  and  a  small.  Mr.  NeedhaiQ  was  the 
first' that  observed  the  latter;  and  their  existence, 
M.  P.  Huber  tells  us,  has  been  confirmed  by  several 
observations  of  his  father.  They  are  bred  in  cells  as 
large  as  those  of  the  commoi^  queens,  from  which  ,they 
differ  only  in  size.  Though  they  have  ovaries,  they 
have  never  been  observed  to  lay  eggs*.  Having  never 
seen  one  of  these,  for  they  are  of  very  rare  occurrence, 
my  description  must  be  confiped  to  the  common  female, 
the  genuine  monarch  of  the  hive^. 

a  Bonnet,  x.  P.  Huber  in  Ztnn.  Tnm.  vi.  28$.  Reamnur  (▼.  S79) 
observes  tbat  some  queens  are  much  larger  than  others;  |^ut  he  attributes 
this  difference  of  their  size  to  the  state  of  the  eggs  in  their  body. 

b  As  eyery  reader  is  not  aware  of  the  differences  of  form,  &c.  that  di^ 
stingttish  the  females,  males,  and  workers  from  each  other  (I  have  teen 
the  male  mistaken  for  a  distinct  speciesi  and  placed  in  a  cabinet  aa  Afin 
iagopodoy  L.),  I  shall  here  subjoin  a  description  of  eacb.-^Tke  iot^  of 
the  female  bee  is  considerably  longer  than  that  of  either  th«  drone  or 
the  worker.  The  preyailing  colour  in  all  three  is  the  same,  black  or 
black-brown  $  but  with  respect  to  the  fen^ale  this  does  i^ot  appear  to  he 
invariably  the  case;  for — ^not  to  injsist  upon  VirgU^s  royal  bees  glittering 
with  ruddy  or  golden  spots  and  scales,  where  allowance,  mast  be,  m^de^ 
for  poetic  license-^Reaumur  affirms,  after  describing  some  differences  of 
colour  indifferent  individuals  of  this  sex,  that  a  queen  may  always  be  di- 
•ttagu1shed,both  from  the  woiiiersand  males,  by  the  colour  of  her  body  *; 
If  tbis  observation  be  restricted  to  the  colour  of  some  parts  of  her  body, 
it  is  correct  $  but  it  will  not  apply  to  all  generally  (unless,  as  I  suspect 
nay  be  the  case,  by  the  term  body  he  means  the  abdomen),  for,  in  all  that 
I  have  had  an  opportunity  of  «xamiaing,  the  prevailiBg  colour,  aa  I  Imve 
stated  it,  is  the  same. 

The  head  is  not  larger  than  that  of  the  w^rkf  rs;  but  the  Umgue  is  shorter 

♦  Reaumur,  v.  375. 
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'  There  are  two  descriptions  of  m^jieB — one  not  higget 
than  the  workers,  supposed  to  be  pro^ueed  from  a  male 

sod  more  slender,  with  strat^bter  maxilUe.  The  man^ti^s  are  forficate^ 
and  do  ilot  jut  out  like  theirs  into  a  pvominent  angle)  Uiey  are  of  the 
totour  of  pitch  with  a  red  tfnge,  and  terminate  in  two  teell^  the  exte- 
rior  being  acute,  and  the  interior  blunt  or  truncated*  TIi«  kn^twit  ot 
upper-lip  is  fulvous  $  and  the  atttennce  are  piceong. 

In  the  trunky  the  teguUe  or  scales  that  defend  the  base  of  the  wini^cr^ 
rufo^piceoiid.  The  teings  reach  only  to  the  tip  of  the  third  abdomiiMlf 
segment.  The  tarsi  and  the  apex  of  the  tibim  are  rufo-f^lvoAs.  The  po* 
irterior  Hbim.  are  plane  above  and  covered  with  short  adpressed  haifB,  hat'' 
ing  neither  the  corbicula  (or  marginal  fringe  of  hair:)  for  carrying  tha 
masses  of  pollen)  nor  the  peeten;  and  the  posterior  p<a»t<i^  haye  neither 
tlie  brush  formed  of  hairs  set  in  strise^  nor  the  auricle  at  the  base. 

The  abdomen  is  considerably  longer  than  the  bead  and  trunk  taken  to- 
gether, receding  from  the  trunk,  elongato-conical^  and  rather  sharp  at 
the  anus.  The  dorsal  segkncnts  are  fulvous  at  the  tip ;  covered  with  very 
vTrort,  pallid,  and,  in  certain  lights,  shining  adpressed  bairs;  the  first  seg<« 
ment  being  very  short,  and  covered  with  longer  hairs.  The  ventral  seg- 
ments, except  the  analy  which  is  black,  arefulvescent  or  mfo- fulvous, and 
covered  with  soft  longer  hairs.  The  vagina  of  'the  spicula  (commonly 
called  the  sting)  is  curved. 

,The  male  bee,  or  dfone,  is  quite  the  reverse  of  his  royal  paramour;  his 
body-being  thiek,  short,  and  clumsy,  and  yery  obtuse  at  each  extremity  *# 
It  is  covered  also,  as  to  the  Aeatf  and  trunk,  with  dense  hairs. 

The  head  is  depressed  and  orbicular.  The  tongue  is  shorter  and  more 
slender  than  that  of  the  female ;  and  ihi"  mandibles^  though  nearly  of  the 
same  shape,  are  smaller.  The  e^es  are  very  large,  meeting  at  the  b^^k 
]^re  of  the  head.  In  the  space  between  them  are  placed  the  aniwnntt  { 
and  stemmata*  The  former  consist  of  fourteen  joints,  including  the 
fttdicUy  the  fourth  and  ilflfch  being  very  short  and  not  easily  distifr- 
guished. 

nt  trunk  is  large.    The  wings  are  longer  than  the  body.    The  fe^ir 

* 'Virgil  ieera»  to  have  regarded  the  drone  as  one  of  the  sorts  of  king* 
or  l^den  of  the  bees^  when  he  says,  speaking  of  the  latter, 

** lUe  horridtts  alter 

Detidift,  latamque  trahens  ingloriut  alvom/' 

Oeorgic,  It.  1. 93. 
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egg  laid  in  a  worker's  cell.   The  common  males  are 
much  larger^  and  will  counterpoise  two  workers. 
I  have  before 'observed  to  you  that  there  are  two 

mre  short  and  slender.  The  posterior  tibisB  are  Ion;,  c1ob*shaped,  and 
covered  with  inconspicuoua  hairs.  The  potterior  planta  are  famished 
underneath  with  thick-set  scopuke^  which  they  use  to  brush  their  bodies. 

The  claw-joint*  are  fulvescent. 

The  abdomen  is  cordate,  very  short*  being  scarcely  so  long-  as  the  head 
and  trunk  together,  consisting  of  seven  segments,  which  are  folyoot  at 
their  apex.  The  first  segment  is  longer  than  any  of  the  succeeding  on^si, 
and  covered  above  with  rather  long  hairs.  The  second  and  third  dorsal 
segments  are  apparently  naked  $  but  under  a  triple  lens,  in  a  certain 
light,  some  adpressed  hairs  may  be  perceived ;— the  remaining  ones  are 
hairy,  the  three  last  being  inflexed*  The  ventral  segments  are  very  nar- 
row, hairy,  and  fulvous* 

The  body  of  the  workers  is  oblong. 

The  head  triangular.  The  mandibles  are  prominent,  so  as  to  terminate 
the  bead  in  an  angle,  toothless  and  forcipate.  The  tongue  and  maxUUe  are 
long  and  incurved :  the  UAruan  and  anUmnee  black. 

In  the  trunk  the  teguhe  are  black.  The  isin^s  extend  only  to  the 
apex  of  the  fourth  segment  of  the  abdomen.  The  legs  are  all  black,  with 
the  ^Ugits  only  rather  piceous.  The  posterior  tibia  are  naked  above, 
exteriorly  longitudinally  concave,  and  Interiorly  longitudinally  convex; 
fqmished  with  lateral  and  recumbent  hairs  to  form  the  eorbicuhf  and 
armed  at  the  end  with  the  pecten*  The  upper  surface  of  the  posterior 
plantifTeatmlAeB  that  of  the  tibia ;  underneath  they  are  furnished  with 
a  scopula  or  brush  of  stiff  hairs  set  in  rows :  at  the  base  they  are  armed 
with  stiif  bristles,  and  exteriorly  with  an  acute  appendage  or  auricle^ 

The  abdomen  b  a  little  longer  than  the  head  and  trunk  together ;  ob- 
long, and  rather  heart-shaped'— a  transverse  section  of  it  is  triangular. 
It  is  covered  w'rth  longish  flavo-palUd  haifs :  the  first  segment  is  short 
with  longer  hairsi  the  base  of  the  three  intepnediate  segments  is  covered, 
and  as  it  were  banded,  with  pale  hain.  The  apex  of  the  three  inter- 
mediate ventral  segments  is  rather  fulvescent,  and  their  base*  is  distin- 
guished on  each  side  by  ^  trapeziform  wax^pocket  covered  by  a  thin 
membrane^    The  sting,  or  rather  vagin€i  of  the  spieuh  ii  straight. 
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sorts  of  workers,  the  wax-nnJiers  and  uurses  ^.  Vhhf 
mjay  also  be  further  divided  into,  fertile  and  sterile  ^  : 
for  some  of  them^  which  in  their  infancy  are  snpposcfd 
to  hare  partaken  of  some  portion  of  the  royal  jelly,  lay 
male  eggs.  There  is  found  in  some  hires,  according 
to  Huber,  a  kind  of  bees,  which  firom  having  less  down 
upon  the  head  and  thorax  appear  blacker  than  the 
others,  by  whom  they  are  always  expelled  from  the 
hive,  and  often  killed.  Perfect  ovaries,  upon  dissec* 
tion,  were  discovered  in  these  bees,  though  not  for^ 
nished  with  eggs.  This  discovery  induced  AP**  Ju- 
rine,  the  lady  who  dissected  them,  to  examine  the 
common  workers  in  the  same  way ;  and  she  found  in 
all  that  she  examined,  what  had  escaped  S  wammerdan, 
perfect  though  sterile  ovaries  ^.  It  is  worth  inquiry, 
though  Mr.  Huber  gives  no. hint  of  this  kind,  whether 
\  these  were  not  in  fact  superannuated  bees,  that  could 
I  no  longer  take  part  in  the  labours  of  the  hive.  Thor- 
ley  remarks,  which  confirms  this  idea,  that,  if  you 
closely  observe  9,  hive  of  bees  in  July,  you  may  per- 
ceive many  an^ongst  them  of  a  dark  colour,  with  wings 
rent  and  torn ;  but  that  in  September  not  one  of  them 
is  to  be  seen^.  Huber  does  not  say  whether  die  wings 
of  the  bees  in  question  were  lacerated;  but  in  super-* 
annuated  insects  th^  hair  is  often  rubbed  off  the  body, 
which  gives  them  a  darker  hue  than  that  of  more  recent 

~a  See  Vol.  I.  Sd.  Ed.  p<  400. 

h  In  hives  where  a  ^neeii  laykif^  otale'eg^  has  been  killed,  ihewistken 
conttnne  to  make  only  male  cells,  (hoog h  sapplied  with  a  fertile  qaeeR^ 
and  the  fertile  workers  lay  e^gs  in  them.     SckirmcJk^  258< 

c  Ilaber,  ii.  4S5—  d  Thorley,  On  Beef,  179. ; 
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individuals  of  the  same  species.-  Should  this  conjee* 
lure  turn  oUt  true,  their  banishment  and  destruction  of  j 
the  seniors  of  the  hive  would  cerl;ainly  not  show  our  i 
little  creatures  in  a  very  amiable  point  of  view«  Y^t .  I 
it  seems  the.  law  of  their  nature  to  rid  their  community  ( 
of  all  supernumerary  and  useless  members,  as  is  evi<-  ( 
dent  from  their  destruction  of  the  drones  after  their 
work  is  done.  ^ 

It  is  not  often  that  insects  have  been  weighed ;  but 
Reaumur's  curiosity  was  excited  to  know  the  weight 
of  bees;  and  he  found  that  336  weighed  an  ounce,  and 
5376  a  pound.  According  to  John  Hunter,  an  ale-house 
pint  contains  2160  workers*  # 

I  have  described  ^o  you  the  persons  of  the  different 
individuals  that  compose  the  society  of  the  beo'-hive 
more  in  detail  than  I  shpuld  otherwise  have  done,  in 
order  that  you  may  be  the  better  able  to  form  a  judge- 
ment upon  a  most  extraordinary  circumstance  in  their 
history,  which  is  supported  by  evidence^  that  seemd 
almost  incontrovertible.  The  fact  to  which  I  allude 
is  this — that  if  the  bees  are  deprived  of  their  queen^ 
and  are  supplied  with  comb  containing  young  worker 
brood  only,  they  will  select  one  or  more  to  be  edu- 
cated.as  queens ;  which,  by  having  a  royal  cell  erected 
for  their  habitation,  and  being  fed  with  royal  jelly  for 
not  more,  than  two  days,  when  they  emerge  from  the  ' 
pupa  state  (though,  if  they  had  remained  in  the  cells 
which  they  originally  inhabited,  they  would  have  turned 
out  Workers)  will  come  forth  complete  queens,  with  their 
form,  instincts,  and  powers  of  generation  entirely  dif- 
ferent. In  order  to  produce  this  effect,  the  grub  must 
not  be  more  than  three,  days  old  3  and  this  is  the  age  at 

VOL.  II.        ,  K 
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Whicli,  according  to  Schirach,  (the  first  apiarist  who 
called  the  public  attention  to  this  miracle  of  nature,) 
the  bees  usually  elect  the  larvse  to  be  royally  educated ; 
thou^  it  appears  from  Huberts  observations,  that  a 
larva  two  days  or  even  twenty-four  hours  old  will  do*. 
t  Their  mode  of  proceeding  is  described  to  be  as  follows  : 
^—Having  chosen  a  grub,  they  remove  the  inhabitants 
and  their  food  from  two  of  the  Cells  which  join  that  in 
which  it  resides ;  they  next  take  down  the  partitions 
which  separate  these  three  cells  ;  and,  leaving  the  bot- 
tonis  untouched,  raise  round  the  selected  worm  a  cylin- 
drical  tube,  which  follows  the  horizontal  direction  of 
the  other  cells :  but  since  at  the  close  of  the  third  day 
6f  its  lite  its  habitation  must  assitme  a  different  form 
and  direction,  they  gnaw  away  th^  cells  below  it,  and 
Sacrifice  withoutpity  the  grubs  they  contain,  using  the 
wax  of  which  they  were  formed  to  construct  a  new  py- 
ramidal tube,  which  they  join  at  right  angles  to  the 
horizontal  one,  the  diameter  of  the  former  diminish- 
ing insensibly  from  its  base  to  its  mouth.    During  the 
two  days  which  the  grub  inhabits  this  cell,  like  the 
leommon  royal  cells  now  become  vertical^,  a  bee  may 
always  be  o^erved  with  its  head  plunged  into  it;  and 
when  one  quits  it  another  takes  its  place,    lliese  bees 
keep  lengthening  the  cell  as  the  worm  grows  older,  and 
duly  supply  it  with  food,  which  they  place  before  its 
feaooth^  and  round  its  body.   The  animal^  which  can 
only  move  in  a  spiral  direction,  keeps  incessantly  turn- 
ing to  take  the  jelly  deposited  before  it;   and  thus 

a  Huber,  i.  137. 

b  Reuumur,  who  was  however  unacquainted  with  this  extraordinary 
;  fact,  has  fibred  one  of  these  cells,  v.  t/32,f,  3.  h. 
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slowly  working  downwards^  arrives  insensibly  near  the 
orifice  efthecellyjttst  at  the  time  that  it  is  ready  to  as- 
sume the  pupa ;  when,  as  before  described,  the  workers 
shut  up  its  cradle  with  an  appropriate  covering*. 

When  you  have  read  this  account,  I  fi^ar,  with  thef 
celebrated  John  Hunter,  you  will  not  be  very  ready 
to  believe  it,  at  least  you  will  call  upon  me  to  bring 
forth  my  "  strong  reasons"  in  support  of  it.   What ! — 
you  will  exclaim — can  a  larger  and  warmer  house  (for 
the  royal  cells  are  afiirmed  to  enjoy  a  higher  tempei^- 
ture  than  those  of  tlie  other' bees ^)^  a  dijOferent  and 
more  pungent  kind  of  food,  and  a  vertical  instead  of 
a  ho^iz6ntal  posture^  in  the  first  place,  give  a  bee  a 
differently  shaped  tongue  and  mandibles ;   render  the 
I9ur&ce  of  its  posterior  tibiae  flat  instead  of  concave; 
deprive  them  of  the  fringe  of  hairs  that  forms  the  basket 
for  carrying  the  masses  of  pollen;  of  the  auricle  and 
pecten  which  enable  the  workers  to  use  these  tibiae  as 
pincers'' ;  of  the  brush  that  lines  the  inside  of  their 
plantae?'  Can  they  lengthen  its  abdomen;  alter  its 
colour  and  clothing;  give  a  curve  to  its  sting;  de- 
prive it  of  its  wax^pockets,  and  of  the  vessels  fot  se- 
creting that  substance ;  and  render  its  ovaries  more 
conspicuous,  and  capable  of  yielding  female  as  well 
as  male  e^s?    Can,  in  the  liext  place,  the  seeming- 
ly trivial  circumstances  just  enumerated  altogether 
aitei^ihe  instinct  of  these  creatures  ?    Can  they  give 
to  one  description  of  animals  address  and  industry ; 
and  to  the  other  astonishing  fecundity?    Can  w€l  con- 
ceiv6  them  to  change  the  very  passions^  tempers,  and 

»    - 

a  Compare  BonDCt,  x.  156,  with  Huber,  i.  134—        b  Schirach,  69. 
c  Huber,  t.  4.  f,  4-- 6. 
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manners  ?  That  the  very  same  foetus,  if  fed  with  mora 
pungent  food,  in  a  higher  temperature  and  in  a  rerti- 
cal  position,  shall  become  a  female  destined  to  enjoy 
love,  to  burn  with  jbalousy  and  angler,  to  be  incited 
to  vengeance,  and  to  pass  her  time  without  labour — 
that  this  very  same  foetus,  if  fed  with  more  simple  food,, 
in  a  lower  temperature,  in  a  more  confined  and  hori-^ 
zontal  habitation,  shall  come  forth  a  worker  zealous 
for  the  good  of  the  community,  a  defender  of  the  puUtc 
rights,  enjoying  an  immunity  from  the  stimulus  of 
sexual  appetite  and  the  pains  of  parturition-— labo« 
rious,  in4ustrious,  patient,  ingenious,  skilful — inces- 
feantly  engaged  in  the  nurture  of  the  young;  incol-» 
lecting  honey  aqd  pollen;  in  elaborating  wax;  in  con* 
structing  cells,  and  the  like ! — paying  the  most  respect- 
ful and  assiduous  attention  to  objects  which,  had  its 
ovaries  been  developed,  it  would  have  hated,  and  pur* 
sued  with  the  most  vindictive  fury  till  it  had  destroyed 
them!  Further,  that  these  &ctitious  queens  (I  mean 
those  that  the  bees  elect  from  amongst  worker 
brood,  and  educate  to  supply  the  place  of  a  lost  one 
in  the  manner  just  described)  shall  differ  remarkably 
from  the  natural. queens,  (or  those  that  have  been 
wholly  educated  in  a  royal  cell,)  in  being  altogether 
mute*^— All  this,  you  will  think,  at  first  sight,  so  imr 
probable,  and  next  to  impossible,  that  you  will  require 
the  strongest  and  most  irrefirag^ble  evidence  before 
you  will  believe  it. 

In  spite  of  all  these  powerful  probabilities  to  the 
contrary,  this  astonishing  and  seemingly  incredible 
&ct  rests  upon  strong  foundationsj  aijd  is^  established 

aHubcr.  t  S92. 
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by  experiments  made  at  different  times,  by.  different 
persons  of  the  highest  credit,  in  different  parts  of  Eu- 
rope. Th^  first  who  brought  it  before  the  public  (as 
I  lately  observed)  was  M.  Schirach,  secretary  of  aii 
Apiarian  Society  established  at  Little  Bautzen  in 
Upper  Liusatia.  He  observed,  that  bees  when  shut  up 
with  a  portion  of  comb,  containing  only  worker  brood, 
VFOttId  soon  erect  royal  cells,  and  thus  obtain  queens : 
— the  experiment  was  frequently  repeated,  and  there- 
suit  was  almost  uniformly  the  same.  In  one  instanc6 
he  tried  it  with  a  single  cell,  and  it  succeeded*.  This 
curious  fact  was  communicated  to  the  celebrated  Bon- 
net, who,  though  he  hesitated  long  before  he  admitted 
it,  was  at  length  fully  convinced.  M.' Wilhelmi  (Schi- 
rach's  brother-inJaw),  though  at  first  he  accounted  for 
the  iact  upon  other  principles,  and  objected  strongly 
to  the  doctrine  in  question,  induced  by  the  powerful 
evidence  in  favour  of  it,  at  last  gave  up  his  former 
opinion,  and  embraced  it.  And,  to  mention  no  more, 
the  great  Aristomachus  of  modern  times,  M.  Huber, 
by  experiments  repeated  for  ten  years,  was  fully  con* 
vinced  of  the  truth  of  Schirach's  position^. 

The  fact  in  question,  though  the  public  attention 
-was  first  called  to  it  by  the  latter  gentleman,  bad  in« 
deed  been  practically  known  long  before  he  wrote. 
M.  Vogel,  in  a  letter  to  Wilhelmi,  asserts  that  nume- 
rous experiments  confirming  this  extraordinary  fact 
had  been  ma4e  by  mote  thaii  a  hundred  different  per- 
jions,  in  the  course  of  more  than  a  hundred  years;  and 
that  he  himself  had  known  old  cultivators  of  bees  wha 
bad  unanimously  declared  to  him,  that,  when  proper 

a  Qooqet,  x.        b  Hul>er,  i.  132« 
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precaCutions  were  taken,,  in  a  practice  of  more  than  fifty 
'  years,  the  experiment  had  nerer  failed^.  Signor  Mon-» 
ticelli,  the  Neapolitan  professor  before  mentioned, 
informs  us  that  the  Greeks  and  Turks  of  the  Ionian 
Islands  know  how  to  make  artificial  swarms;  and  that 
the  art  of  producing  queens  at  will  has  been  practised 
by  the  inhabitants  of  a  little  Sicilian  island  called 
Favignana,  from  very  remote  antiquity;  and, he  even 
brings  arguments  to  prove  that  it  was  no  secret  to  the 
Greeks  and  Romans**,  though  had  the  practice  been 
common  it  would  surely  have  been'  noticed  by  Ari« 
stotle  and  Pliny. 

Bonner,  a  British  apiarist,-  asserts  that  he  has  bad 
s\ic!6es^ful  recourse  to  the  Lusatian  experiment*^;  and 
'Mr.  Payne  of  Shipdam  in  Norfolk  (who  for  inany 
years  has  beeii  engaged  in  the  culture  of  bees,  and  has 
^aid. particular  attention  to  their  proceedings)  relates 
that  I  he  well  remembers  that  the  bees  of  one  of  his 
hives,  which  he  discovered  had  lost  their  queen,  were 
en^ged  in  erecting  sOme  royal  cells  upon  the  ruins  of 
some  of  the  common  ones.  He  also  informs  me  that 
he  has  found  Huber's  statements,  as  far  as  he  has  had 
an  opportunity  of  verifying  them,  perfect\y  accurate. 

As  1  think  you  will  allow  that  the  evidence  jqst  de- 
tailed to  yoti  is  abundantly  sufficient  to  establish  the 
fact  in  question,  we  will  now  see  whether  any  satisfkc-* 
tory  account  can  be  given  for  such  changes  being  pro- 
duced by  such  causes.  ''  It  does  not  appear  to  me  impro- 
bable," says  Bonnet,  ^<  that  a  certain  kind  of  nutriment, 
and>  in  more  than  usual  abundance,  may  cause  a  de-> 
velopment  in  the  grubs  of  bees,  of  qrgans  which  woul4 

•  a  Schirach,  121.        b  Hnber,  ii.  453.        c  Bonner  on  Hees,  56, 
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never  be  deyelQ[)ed  witliout  it.  I  can  readily  tonceivte 
also,  that  a  habitation  considerably  more  spacious,  and 
di&rently  placed,  i«  absolutely  necessary  to  the  com- 
plete development  of  organs  which  the  new  nutri- 
ment may  cause  to  grow  in  all  directions'^."  An^ 
again,  with  respect  to  the  wings  of  the  queen  bee, 
which  do  not  exceed  those  of  the  workers  in  length, 
he  thinks  that  this  may  arise  from  their  being  of  0 
substance  too  stiif  to  adm^it  of  their  extension.,  Tho^ 
parts  and  po:ints,that  were  in  a  state  to  yield  most  easilfjr 
to  the  action  which  this  kind  of  nutrijwent  produced, 
would  be  most  prominent ;  and  the  vertical  position 
of  the  grub  and  pupa,  since  nature  does  nothing  in 
vain,  may  .probably  ussist  this  action,  and  render  the 
parts  of  the  animal  more  capable  of  $uch  extension 
tbanif  it  continued  in  a  horizontal  position.        ' 

We  know,  with  reapect  to  the  human  species  and 
the  larger  anin^als,  that  numerous  differences,  both  & 
to  the  form  and  relative  proportion  of  parts,  occur 
continually.  The  cause  of  these  differences  we  can- 
not always  ascertain ;  yet  in  many  instances  they  may 
either  be  derived  from  the  nutriment  which  the  emWyo 
receives  in  the  womb,  or  from  the  greater  or  less,  di- 
mensions or  higher  or  slower  temperature  of  that  or- 
gan-^a  case  that  analogically  would  not  be  very  wide 
of  that  of  Uie  grub  or  embryo  of  a  bee  inclosed  in  a  cell. 
Some  of  the  differences'in  man  I  now  allude  to,  may 
often  be  caused  by  a  particular  diet  in  childhood;  a 
warmer  or  a  colder,  a  looser  or  a  tighter  dress,  or  the 
like.  Thus,  for  instance,  the  Egyptians,  who  went 
bare-headed,  had  their  skulls  remarkably  thick;  while 
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tbe  Persians^  who  covered  the  head  with  a  turban  or 
mitre^  were  distinguished  by  the  tenuity  of  theirs. 
Again,  the  inhabitants  of  certain  districts  are  often  r^ 
markable  for  peculiaritieis  of  form,  which  are  evidently 

^     produced  by  local  circumstances.  - 

The  following  reasoning  may  not  be  inapplicable  to 
the  development  or  noo^development,  according  to 
their  food  and  habitation,  of  the  ovaries  of  these  insects* 
An  infanttightly  swathed,  as  was  formerly  the  custom, 
in  swaddling  bands,  without  being  allowed  the  free  play 
of  its  little  limbs,  fed  with  unwholesome  fobd,  or  un- 
cherished  by  gonial  warmth,  may  from  these  circum- 
stances have  so  imperfect  a  development  of  its  organs 
us  to  be  in  c<nisequence  devoted  to  sterility.    When  a 

,  cow  brings  forth  two  calves,  and  one  of  them  is  a  female, 
it  is  always  barren,  and  partakes  in  part  of  the  charac« 
ters  of  the  other  sex^.  In  this  instance,  the  space  and 
food  that  in  ordinary  cases  are  appropriated  to  one,  are 
divided  between  two;  so  that  a  more  contracted  dwell- 
ing aiid  a  smaller  share  of  nutriment  seem  to  prevent 
the  development  of  the  ovaries. 

The  following  observations,  mostly  taken  from  an 
^ssay  of  the  celebrated  anatomist  John  Hunter,  in  the 
JPhilo&opbical  Transactions y  since  they  are  intimately 
connected  with  the  subject  that  we  are  now.  consider- 
ing, will  not  be  here  misplaced.  In  animals  just  born, 
or  very  young,  there  are  no  peculiarities  of  shape,  ex.* 
elusive  of  the  primary  distinctions,  by  which  one  sex 
way  be  known  from  the  otiier.  Thus  secondary  distinc- 
tive characters,  such  as  the  beard  in  men,  and  the 
br^^asts  in  women,  are  produced  at  a  certain  period  of 

9:  See  J.  Hunter'f  TreaUi^  9n  curiam  Pofts  ofthcjinmal  (Economy 
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life;  and  these  secondary  characters^  in  some  instances, 
ure  changed  for  those  of  the  other  sex;  which  does  not 
arise  from  any  action  at  the  first  formation,  but  takes 
place  when  the  great  command  ''  Increase  and  multi** 
ply"  ceases  to  operate.  Thus  women  irt  advanced 
life  are  sometimes  distinguished  by  beards;  and  after 
they  have  done  laying,  hen-birds  occasionally  assume 
the  plumage  of  the  cock :  ihis  has  been  observed  more 
than  once  by  ornithologists,  more  particularly  with  re- 
spect to  the  pheasant  and  the  pea-hen*. — For  females  to 
assume  the  secondary  characters  of  males,  seems  eer« 
tainly  a  more  violent  change,  than  for  a  worker  bee, 
which  may  be  regarded  as  a  sterile  female,  in  conse^ 
tjuence  of  a  certain  process,  to  assume  the  secondary 
characters  of  a  fertile  female. 

With  respect  to  the  variations  of  instinct  and  cha'^^ 
racter  which  result  from  the  different  modes  of  rear- 
ing  the  young  bees  that  we  are  now  considering ;  it 
would  liot,  I  think,  be  difficult  to  prove,  that  t^ausea 
at  first  sight  equally  inadequate  have  produced  effi^ts 
full  as  important  On  the  habits,  tempers,  and  characters 
of  men  and  other  animals :  but  as  these  will  readily 
'Occur  to  you,  I  shall  not  now  enlarge  upon  them. 

Did  we  know  the  causes  of  the  various  deviations, 
as  to  form  and  the  like,  observable  in  the  three  king- 
doms of  nature,  and  could  apply  them,  we  should  be 
able  to  produce  these  deviations  at  our  pleasure.  This 
is  exactly  what  the  bees  do.  Their  instinct  teaches 
them  that  a  certain  kind  of  food,  supplied  to  a  grub  in« 
habiting  a  certain  dwelling,  in  a  certain  position,  wilt 

9  PWos,  Trans,  1792.  tUi.  167.    Hunter  <m  certain  Parts  of  the  Anhnal 
(Sfionomifj  p«  ^.    Latham^  Si/nops%  ii.  0T2*  t.  6Qu 
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produce  certain  effects  upon  it,  rendering  it  different 
from  what  it  would  have  been  under  ordinary  circum- 
stances,  -and  fitted  to  answer  their  peculiar  wants. 

I  trust  that  these  arguments  and  probabilities  will 
in  some  degree  reconcile  you  to  what  at  first  sight  seems 
80  extraordinary  and  extravagant  a  doctrine*  If  not 
yet  fully  satisfied,  I  can  only  recommend  your  having 
recourse  to  experiments  yourself.  Leaving  you  there- 
fore to  this  best  mode  of  proof,  I  shall  proceed  to  an- 
other part  of  ray  history: — but  first  I  must  mention  an 
experiment  of  Reaumur's,  which  seems  to  come  well  in 
here.  To  ascertain  whether  the  expectation  of  a  queen 
was  sufficient  to  keep  alive  the  instinct  and  industry  of 
the  worker-bees,  he  placed  in  a  glazed  hive  some  royaji 
cells  containing  both  grubs  and  pupas,  and  then  intro- 
duced about  1000  or  1500  workers  and  some  drones. 
These  .workers,  which  had  been  deprived  of  their 
queen,  at  first  destroyed  some  of  the  grubs  in  these 
cells ;  but  they  clustered  around  two  that  were  covered 
in,  as  if  to  impart  warmth  to  the  pupae  they  contained; 
jand  on  the  following  day  they  began  to  work  upon  the 
portions  of  comb  with  which  he  had  sapplied  them,  in 
order  to  fix  and  lengthen  them.  For  two  or  three  days 
the  work  went  on  \ery  leisurely,  but  afterwards  their 
labours  assumed  their  usual  character  of  inde&tigable 
industry*.  There  is  no  difiiculty,  therefore,  when  a 
hive  loses  its  sovereign,  to  supply  the  bees  with  an  ob- 
ject that  will  interest  them,  and  keep  their  works  in 
progress. 

There  are  a  few  other  facts  with  respect  to  the  larvae 
^nd  pupae  of  the  bees,  which,  before  I  enter  upon  the 

aReaum.  V.  ^71-^ 


PBIIFECT  SOCIETIES  aF  INSECTft.  1S9 

]^ipt6Fy  orthem  in  tbeir  perfe<:t'4brm,  I  shall  now  detail 
io  you.  Sixteen/lays  is  the  time  assigned  to  a  queen 
for  her  existence  in  her  preparatory  states^  before  shei 
is  ready  to  emerge  from  her  cell.  Three  she  remains| 
in  the  egg';  when  batched  she  continues  feeding  fiva 
piore ;  when  covered  in  she  begins  to  spin  her  cocoon, 
l¥hith  occupies  another  day :  as  if  exhausted  by.  this 
labdur,  she  now  reuiains  perfectly  still  for  two  dajs 
jBmd  si  acte^n  hours ;  and  theti  assumes  the  pupa,  in  which 
state'  she  remains  exactly  four  days  and  eight  hours— ^ 
making  in  all  the  period  Ihav^  just  named.  A  longer 
time^  by  four  daysy  is  required  to  bring  the  workers  to 
perfection ;  their  preparaitory  states  occupying  twenty 
days,  and  those  of  the  male  even  twetity-four.  The 
former  ccntsumes  half  a. day  more  than  the  queen  ii| 
spinning  its  coeoon,--*a  circumstance  nk>st  probably  oct 
casioned  by  a  singular  difference  in  the  structure  and 
diTnensions  of  this  envelope,  which  I  shall  explain  to 
you  presently.  Thus  you  see  that  the  peculiar  cir* 
f^umstances  which  change  the  form  and  functions  of  a 
bee,  accelerate  its  appearance  as  a  perfect  insect;  and 
that  by  chposing  a  grub  three  days  old,  when  the  bees 
want  a  queen,  they  actually  gain  six  days ;  for  in  this 
case  she  is  ready  to  come  forth  in  ten  days,  instead  of 
sixteen,  which  would  be  required,  was  a  recently  laid 
egg  fixed  upon  *. 

The  larvBB  of  bees,  though  without  feet,  are  not  alto-; 
gether  without  motion.   They  advance  from  their  first 

a  Huber,  L  21q — ,  Schirach  asserts,  that  in  cold  weather  the  disclo- 
sure of  the  imago  takes  place  two  days  later  than  in  warm :  and  Riem, 
that  in  a  bad  season  the  eggs  wiU  remain  in  the  cells  many  months  with- 
out hatching.     Schirach^  79.  241, 
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station  at  the  bottom  of  the  cell,  as  I  before  hinted^  lA 
a  spiral  direction.  This  movement,  for  the  first  three 
days,  is  so  slow  as  to  be  scarcely  perceptible ;  but  after 
this  it  is  more  easily  discerned.  The  animal  liow  make9 
two  entire  revolutions  in  about  an  hour  and  three  quar* 
ters ;  and  when  the  period  of  its  metamorphosis  arrives, 
it  is  scarcely  more  than  two  lines  from  the  mouth  of 
the  cell.  Its  attitude,  which  is  always  the  same,  is  a 
strong  cui^ve**.  This  occasions  the  inhabitant  of  a  ho* 
rizontal  cell  to  be  always  perpendicular  to  the  hori- 
zon, and  that  of  a^vertical  one  to  be  parallel  with  it. 

A  most  remarkable  difference,  as  I  lately  observed, 
takes  place  in  spinning  their  cocoons, — »the  grubs  of 
workers  and  drones  spinning  complete  cocoons,  while 
those  that  are  spun  by  the  females  are  incomplete,  or 
open  at  the  lower  end,  and  covering  only  the  head  and 
trunk  and  the  first  segment  of  the  abdomen.  This  va<* 
riation  is  probably  occasioned  by  the  different  forms 
of  the  cells ;  for,  if  a  female  larva  be  placed  in  a  workers 
ceD,  it  will  spin  a  complete  cocoon ;  and,  vice  versdj  if 
a  worker  larva  be  placed  in  a  royal  cell  its  cocoon  will 
be  incomplete^.  No  provision  of  the  Great- Author 
of  nature  is  in  vain.  In  the  present  instance,  the  fact 
which  we  are  considering  is  of  great  importance  to  th^ 
bees ;  for,  were  the  females  wholly  covered  by  the  thick 
texture  of  a  cocoon,  their  destruction  by  their  rival 
competitors  for  the  throne  could  not  so  readily  be  ac- 
complished ;  they  either  would  not  be  able  to  reach 
them  with  their  stings^  or  the  stings  might  be  detained 
by.  their  barbs  in  the  meshes  of  the  cocoon,  so  that  they 
would  npt  be  able  to  disengage  then).    On  the  use  of 

a  ScMrach,  ^  3.  /.  IQ.  «>  Huber,  i.  %%A^ 
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this  instinctive  and  murderous  hatred  of  their  rivals  % 
thall  soon  enlarge. 

When  our  youn^  prisoners  are  ready  to  enierge^ 
they  do  not,  like  the  ants,  require  the  assistance  of  the 
workers,  but  themselves  eat  through  the,  cocoon  and 
the  cell  that  incloses  it.  By  a  wise  provision,  i^hich 
prevents  the  injury  or  destruction  of  a  cell,  they  gene* 
rally  make  their  Avay  through  the  cover  or  lid  with 
which  the  workers  had  shut  it  up ;  though  sometimes^ 
but  not  often,  a  female  will  break  through  the  side  of 
her  prison*. 

Having  thus  shown  you  our  little  chemists  in  their  . 
preparatory  states,  and  carried  you  from  the  egg'  to 
the  cocoon,  both  of  which  may  be  deemed  a  kind  of 
cradle,  in  which  they  are  nursed  to  fit  them  for  two 
very  different  conditions  of  existence;  I  must  now  in- 
troduce you  to  a  scene  more  interesting  and  diversified ; 
in  which  all  their  wonderful  instincts  are  displayed  in 
fhll  furtion,  and  we  see  them  exceed  some  of  the  jnost 
vaunted  products  of  human  wisdom,  art,  and  ^kill. 

The  queen-mother  here  demands  our  first  attention^ 
as  the  personage  upon  whom,  when  established  in  her  ^  ■' 
regal  dignity,  the  welfare  and  happiness  of  the  apiaria^ 
community  altogether  depend.  I  shall  begin  my  his- 
tory with  the  events  that  befall  her  oh  her  quitting  the 
royal  cradle,  and  appearing  in  the  perfect  state*  And 
here  you  will  find  that  the  first  moments  of  her  life, 
prior  to  her  election  to  lead  a  swarm  or  fill  a  vacant 
throne,  are  moments  of  the  greatest  uneasiness  and 
▼exatiiMi,  if  not  of  extreme  peril  and  vindictive  sind  ^ 

a  Reaum.  v.  598.  v       "^ 
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lliortal  warfare.  The  Honeieric  maxim,  that  ^^  The  gCM 
vernment  of  many  is  not  good%''  is  fully  adopted  and 
rigorously  adhered  to  in  these^ societies.  The  jealous 
Semiramis  of  the  hive  will  bear  im>  rival  near  her 
throne.  Inhere  are  usually  not  less  ihmR  si^dteen,  and 
sometimes  not  less  than  twenty^  royal  ceSfe  in  the  same 
nest ;  you  may  therefore  conceive  what  a  sm^rifice  is 
made  when  one  only  is  suffered  to  live  and- to  reign. 
But  here  a  distinction  obtains  which  should  not  be 
overlooked  :  in  some  instances  a  single  queen  only  is 
wanted  to  govern  her  native  hive ;  in  others  several" 
are  necessary  to  lead  the  swarms.  In  the  first  case  in- 
evitable death  is  the  lot  of  all  but  one ;  in  the  other,  as 
many  as  are  wanted  are  preserved  from  destruction  by 
the  precautions  taken  on  that  occasion,  under  the  di'- 
rection  of  an  all-wise  Providence,  by  the  workers. 
^  I  shall  enlarge  a  little  on  each  of  these  cases.  In 
the  formicary,  as  we  have  seen,  rival  queens  live  tb^ 
gether  very  harmoniously  without  molestingeach  other : 
but  there  is  that  instinctive  -jealousy  in  a  queen  bee, 
that  no  sooner  does  she  discover  the  existence  of  an- 
dther  in  the  hive,  than  she  is  pu^  into  a  state  of  the  most 
extreme  agitation,  and  is  not  easy  until  she  has  attack- 
•ed  and  destroyed  her.  . 

Naturalists  had  observed,  that  when  there  were  two 
(•queens  in  the  same  hive,  one  of  them  soon  perished ; 
but  some  supposed  (this  was  the  opinion  of  Schirach 
•and  Riem)  that  the  workers  destroyed  the  supernu-s 
meraries.  Reaumur,  however,  conjectured  that  these 
queens  attacked  each  other ;  and  his  conjecture  has  been 
since  confirmed  by  the  actual  observation  of  other  na- 
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turafists.     Blassiere,  the  translator  of  l^hiracb,  tells 
us,  as  what  he  bad  himself  witnessed,  that  the  strongest  \  • 
queen  kills  her  rival  with  her  sting ;  and  the  same  is  \ 
asserted  by  Huber,  whose  opportunities  of  observation 
were  greater  than  those  of  any  of  Ms  precursors*. 

The  queen  that  is  first  liberated  from  her  confine*- 
ment,  and  has  assumed  the  perfect  or  imago  state  (it  is 
to  be  supposed  that  the  author  is  here  speaking  of  a  hive 
which  has  lQ3t  the  old  queen),  soon  after  this  event 
goes  to  visit  the  royal  cells  that  are  still  inhabited. 
She  darts  with  fury  upon  the  first  with  which  she  meets ; 
by  means  of  her  jaws  she  gnaws  a  hole  large  enough 
to  introduce  the  end  of  her  abdomen,  and  with  her 
stingy  -before  the  included  female  is  in  a  condition  to 
defend  herself  or  resist  her  attack^  she  gives  her  a  mor- 
tal wound.'  The  workers^  who  remain  passive  spec* 
tatcMTS  of  this  assassination,  after  she  quits  the  victim  of 
her  jealousy,  enlarge  the  breach  that  she  has  mdde, 
ftnd  drag  forth  the  carcase  of  a  queen  j  ust  emerged  fi'om 
the  thin  membrane  that  envelops  the  pupa.  If  the  ob^ 
ject  of  her  attack  be  still  in  the  pupa  state,  she  is  sti^ 
mulated  by  a  less  violent  degree  of  rage,  and  contents 
herself  with  making  a  breach  in  the  cell  s  when  this 
happens,  the  death  of  the  inclosed  insect  is  equally  cer- 
tain, for  the  workers  enlarge  the  breach^  pull  it  out, 
and  it  perishes^.  If  it  happens,  as  it  sometimes  does^ 
that  tVFO  queens  are  disclosed  at  the  same  time,  the  care  ' 
of  Providence  to  prevent  the  hive  from  being  wholly 
despoiled  of  a  governor  is  singularly  manifested  by  a 
remarkable  trait  in  their  instinct,  which,  when  mutual 
destruction  seems  inevitable,  makes  them  se|)arate  from 

a  Schirach,209,  note  *.     Hubfer,  i.  ITO—      b  iiuber,  i.  17 1-- 
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•  each  other  as  if  panic-struck.  "  Two  young  quecms/ 
saysM.  Huber^  ^^  left  their  cells  one  day^  almost  at  the 
same  moment ;-— as  soon  as  they  came  within  sight^  they 
parted  upon  each  other,  as  if  inflamed  by  the  most  un- 
governable anger,  and  placed  themselves  in  such  an 
attitude,  that  the  antennae  of  each  were  held  by  the 
jaws  of  its  antagonist ;  head  was  opposed  to  head,  trunk 
~to  trunk,  abdomen  to  abdomen ;  and  they  had  only  to 
bend  the  extremity  of  the  latter,  and  they  would  have 
fidlen  reciprocal  victims  to  each  other's  sting."  But 
nature  having  decreed  that  these  duels  shou^  not  be* 
&tal  to  both  combatants,  as  3o6n  as  they  were  thus  cir-* 
eufnstanced  a  panic  fear  seemed  to  strike  them,  and 
they  disengaged  themselves,  and  each  fled  away.  After 
a  few  minutes  were  expired,  the  attack  was  renewed 
in  a  similar  manner  with  the  same  issue ;  till  at  last 
one  suddenly  seizing  the  other  by  her  wing,  mounted 
upon  her  and  inflicted  a  mortal  wound  ^.    ^ 

The  combats  I  have  here  described  to  you  took  placdx 
between  virgin  queens ;  but  M.  Huber  found  that  those 
'  which  had  been  impregnated  were  actuated  by  the  same 
animosity,  and  attacked  royal  cells  with  a  fury  equally 
destructive.  When  another  fertile  queen  had  been  in- 
troduced into  this  hive,  a  singular  scene  ensued,  which 

;  proves  how  well  aware  the  workers  are  that  they  can- 
not prosper  with  two  sovereigns.     Soon  after  she  wa^ 

^  introduced,  a  circle  of  bees  was  formed  rouii^  the 
stranger,  not  to  compliment  her  on  her  arrival,  or  pay 
her  the  usiial  homage,  but  to  confine  her,  and  prevent 
her  escape ;  for  they  insensibly  agglomerated  them-* 
selves  in  such  numbers  round  her,  and  hemmed  her  in 

»  Hubei-y  i.  174. 
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8d  clofl^ly^  that  in  ^bout  a  minute. sbe  was  tdmpletely  a' 
prisoner.  While  this  was  transacting^  what  was  equally 
remarkable,  other  workers  assembled  in  clusters  round 
the  legitimate  queen^  and  impeded  all  her  motions;  so 
that  soon  she  was  not  more  at  liberty  than  the  intruder.' 
It  seeme'd  as  if  the  bees  foresaw  the  combat  that  wiis  to 
ensue  between  the  two  rivals^  and  were  impatient  for. 
the  event;  for  they  only  confined  them  when  they  iap^ 
peared  to  avoid  each  other.    To  witness  the  homage^ 
respect,  and  love  that  they  usually  manifest  to  theit 
lawful  ruler;  the  anxiety  concerning  her  which  they 
often  exhibit ;  and  the  distrust  which '  for  a  time  (as 
we  shall  see  hereafter)  they  usually  show  tovfr'arda 
strange  ones  even  when  deprived  of  their  own;  one. 
would  expect  that,. rather  than. permit  such  a  perilous 
combat,  they  would  unite  in  the  defence  of  their  ^ovie- 
reign,  and  cause  the  interloper  to  perish  tinder  the 
stroke  of  their  fatal  stings.  But  no ;  the  contest  for  em-^. 
pire  must  be]|between  the  rival  candidates ;  no  worker 
must  interfere  in  any  other  way  than  that  which  I  have 
described ;  no  conjtendiiig  armies  must  fight  the  battles 
of  their  sovereigns,  for  the  law  of  succession  seems  to 
be  ^'  detur  fortiori*^^    But  to  return  to  my  narrative* 
The  legitimate  queen  appearing  inclined  to  move  to« 
wards  that  part  of  the  comb  on  which  her  rival  was 
stationed,  the  bees  immediately  began  to  retire  ft*om 
the  space  that  intervened  between  them,  so  that  there 
was  soon  a  clear  drena  for  the  combat*    When  they 
cotild  discern  each  other^  the  rightful  queen  rushing 
furiously  upon,  the  pretender,  seized  her  with  her  jaws 
iiear  the  root  of  the  wings,  and,  after  fixing  her  without 
power  of  motion  against  the  comb^  with  one  strokq  of 
vot.  ii.  •       L 
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lier  ^ing  dispatehed  her.  If  ever«8i>-many  queens  ura 
introduced  into  a  hive,  all  but  one  will  perish,  and  that 
one  will  have  won  the  throne  by  her  own  unassisted 
Taloiir  and  strength.  Sometimes  a  strange  queen  at* 
tempts  of  herself  to  enter  a  hive  :  in  this  case  the 
workers,  who  are  upon  the  watch  and  who  examine 
every  thing  that  presents  itself,  immediately  seize  her 
with  their  jaws  by  the  legs  or  wings,  and  hem  her  in 
so  siraitly  with  a  clustered  circle  of  guards,  turning 
their  heads  on  all  sides  towards  her,  that  it  is  impos^ 
sible  for  her  to  penetrate  within*  If  they  retain  her 
prisoner  too  long,  she  dies  either  from  the  want  of  food 
or  air,  but  never  from  their  stings*. 

Here  you  may  perhaps  feel  curious  to  know,  sup-* 
posing  the  reigning  queen  to  die  or  be  killed,  and  the 
bees  to  have  discovered  their  loss,  whether  they  would 
then  receive  a  foreigner.that  offers  herself  to  them  or 
is  introduced  amongst  them.  Reaumur  says  they  would 
do  this  immediately^;  but  Huber,  who  had  better  means 
of  observing  them,  and  studied  them  with  more  undi- 
vided attention,  affirins  that  this  will  not  be  the  case, 
unless  twenty-four  hours  have  elapsed  since  the  death 
of  the  old  queen.  Previously  to  this  period,  as  if  they 
« were  absorbed  by  grief  at  their  calamity,  or  indulged 
a  fond  hope  of  her  revival,  an  intruder  would  be  treated 
exactly  as  I  have  described*  But  when  the  period  just 
mentioned  is  passed^  they  will  receive  any  queen  that 
is  presented  to  them  with'thd  customary  homage^  and 
ahe  may  occupy  the  vacant  throne  ®. 

I  must  now  beg  you  to  attend  to  what  takes  place  in 
the  second  ease  that  I  mentioned,  where  queens  are 

«  Halnfri  1.  ISfw  ^  Ream.  v.  208.  t  Huber,  i.  190. 
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trutrt^d  to  tea^  tmA  $mkvmfk.  Here  ym  wfll,  wilb 
reasoir,  suppose  tMf  fiatttr«ihas:  instilled  tooie  instnrcl; 
into  the  bees,  by  which  these  necessary  indivkhials  are 
resened  from  th^  fdt^  6f  ^m  m^ixkg  &jvereign. 

Did  the  old  queeti  of  the  fait«  remaoi  in'iitfflfther 
young  oii«9  wefit  fea^dy  <o  coiive  finih^het  imtiiicSnib 
jealousy  Would  ktad  her  to  attack  them  sdl  as  suceea* 
«velyprodoe€^;  and  being  so  much  older  andstronger^. 
the  probabifify  kr  that  she  would  destroy  flieifif;  te 
which  case  there  ^otM  b^  no  6w«irm8,  and  ike  mtm 
would  perish.  But  thfe  is  wisely^yiveYent^d  by  »4ir* 
cumstance  wUeh  invariably  takes  place^^ihat  the  fir^ 
swarm  is  conducted  by  this  queen,  and  not  by  a  new)^ 
diseased  one,  as  Reauniur  and  e^tw  harve  supposedr 
Preriously  to  her  departun^,  after  her  great  hijing  of 
male  eggs  in  the  month  of.  May,  Ae  ovipc^isit^  in  1^ 
royal  ce^  when  about  three  or  fbur  lln^s  ill  tengttr^ 
whSeh  tite  wurher^  have  in  the  medu  time  coneAmeted^ 
These  however  afe  not  aH  furnished  in  one  day^^^^^^ 
most  essential  provision,  ill  conseqwnee  of  whith  tKor 
queens  come  forth  stil^eseively,  iu  oi^der  td  lead^9Qc<« 
cessive  swarms.  There  is  sbmethsrig  singutar  ifttb^ 
manner  in  whfch  the  wc^'kevs  trei^  the  young  qu<^n» 
tha^  are  to  lead  the  swBfrms.  Mtkft  th^  enDsr  a^e^ed-^ 
vered  in,  one  of  their  'ttt^*  emplej^iueiits  i»  to  temove^ 
here  and  there  a  porlScA  df  the  vra5t  'from  Hlmi  sbifa<!e,- 
80  as  to  render  it  unequal;  and  imdedfat^Iy'biefdr^the 
last  metambrphosis  tiaftes  place,  the  walls  eire  so  thnl^^ 
that  all  the  motions  of  the  inelose<lpupa  are  pireeptiblef 
through  Ihem.  On  the  seventh  daytbe  part  eotertifg  th^ 
head  and  trunk  6f  the  young  female,  if  I'may  so  speaiki^' 
is  almost  entii*ely  unwaxed.  This  operatioaof  the  bee^ 
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&eiiitaf&s  her  exit,  and  prolmUy  venders  the  ev^pora^*- 
tion  of  the  superabundant  fluids  of  the  body  of  the  pupii^- 
iBore  easy. 

You.  will  conclude,  perhaps,  when  all  things  are  thuS' 
jffepkred  for  the  coming  forth  of  the  inclosed  female, 
Aat  «he  will  quit  her  cell  at  the  regular  period,  which 
is  seren  days  -.-r-but  you  would  be  mistaken.    Were 
she  indeed  permitted  to  pursue  her  own  inclinations, 
Uus  would  be  the  case :  but  here  the  bees  show  how^ 
Biuch  they  are  guided  in  their  instinct  by  circiiHKStances 
and  the  wants  of  their  society ;  for  did  the  new  queen 
leat^  h^r  cell,  she  would  immediately  attack  and  destrOy^ 
t^iose  in  the  other  cells;  a  proceeding  which  they  per*, 
nlit^  as  I  have  before  stated,  when  they  only  want  a; 
Ifuoeedsor  to  a  defunct  or  a  lost  sovereign.    As  soon* 
tb^relbn^  as  the  workers  perceive — which  the  tra^spa- 
i;:mcy  of  ^be  c^tl  permits  them  to  do — th^  the  young, 
qiueen  has  cut  circularly  through  her  cocoon,  they 
immediately  solder  the  cleft  up  with  some  particles* 
of' wa-j^y'and  so  keep  her  a  prisoner  against  her  will. 
Upon  this,  as  if  to  complain  of  such  treatment,  she 
emits  a  distinct' sound,  which  excites  no  pity  in  the 
bre0LSt8  of  her  sufcgects,  who  detain  ber  ^  pri^ner  two 
days  longer  than  nature  has  assigned  for  her  confine^ 
ment.   In  the  interim^  she  sometimiss  thrusts  her  tongue 
through  the  cleft  she  has  made,  i^awing'it  in.and  out 
till  she  is  noticed  by  the  ^orkerS)  tv  make  them  un^- 
d^i%tand  that  sfa^  is  in  want  of  food.  Upon  perceiving 
this  they  give  her  honey,  till  her'  hunger  being  satis- 
fied she  draws  her  tongue  back — upon  which  they  stop, 
^he  orifice  with  wax*. 

'     .  »Huber,  1.256. 
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You. may  think  it  perhaps  extraordfnary  tliat  the 
.'Workers  should  thus  endeavour  to  retard  the  appeaiv 
.ance  of  their  young  females  beyond  its  naturallimiit : 
hut  when  I  explain  to  you  the  reiason  for  this  seeming 
incongruity  of  instinct^  you  will  adore  the  wisdom  thdt 
Jmplanted  it.     Were  a  queen  permittedi  to  leave  her 
cell  as  soon  as  the  natural  term  for  it  arrived,  it' would 
require  some  time  to  fit  her  for  flight,  and  toleadfortlta 
«warm ;  during,  which  interval  a  troublesometadk  woiild 
be  imposed  upon  the  workers,  who  must  constantly'  do- 
tain  her  a  prisoner  to  prevent  her  from  destroying  her 
rivals,^  which  would  require  the  labours  and  attention 
*of  a  much  larger  number  than  are  necessary  to  keeplier 
confined  to  her  cell.    On  this  account  they  never  suf- 
(fer  her  to  come  forth  till  she  is  perfectly  fit  to  take  her 
flight.     When  at  length  she  is  permitted  to  do  this,  if 
•she  approaches  the  other  royal  cells,  the  workers^  on 
guard  seem  greatly  irritated  against  her,  and  pull  and 
•bite  and  chase,  her  away ;  and  she  enjoys  tranquillity 
only  while  she  keeps  at  a  distance  from  them.     As  heir 
instinct  is. constantly  urging  her  to  attack. them,  this 
proceeding  is  frequently,  repeated.    Sometimes  stand- 
ing in  a  particular  and  commanding  attitude,  she  utters 
.that  authoritative  sound  which  so  much'  affects  the 
*bees  I.  they  then  all  hang  down  their  heads  aind  remain 
motionless;  but  as  soon  us  it  ceases,  they  resimetheir 
opposition.    At  last  she  becomes  violently  agitated, 
and,  communicating  her  agitation  to  others,  the  confo- 
;5ion  more  and  more  increasea^  till  a  swarm  leaves  the 
"ftive,  which  she  either  precedes  or  follows.    In  the 
same  manner  the  other  young  queens  are  treated  while 
there  are  swarms  to  go  forth ;  but  when  the  hive  is  suf- 


SAeaHj  tinnded,  inid  it  becomes  troufaleBone  ta  gvant 
-tiKB  m  the  araoaer  here  described,  they  cosie  forth 
HMWitjped,  wai  fight  iiiiim{i0ded  till  ooe  almie  rematiia 
to  filithe  ideserted  throne  of  the  parent  hive.-*— You  see 
iierethe  reason  why  the  eggs  that  produce  these  queens 
JB^e  not  laid  at  the  sBine  (time,  but  afier  some  interval, 
that  they  mey  eome  finth  successtvely*  For  did  they 
all  make  their  appearanee  together,  it  would  be  a 
nweh  moee  laborious  and  di&ealt  task  to  Ice^  thrat 
fiom  destroying  each  other. 

When  the  bees  thns  delay  the  entrance  nf  the  young^ 
^queena  iito  their  world,  they  invariably  let.  out  the 
Eldest  first;  and  tiiey  probably  know  their  progress  to 
SBSitnrity  by  the  emisston  of  the  sound  lately  mentioned. 
The  accurate  Huher  took  the  trosriile  to  mark  all  the 
royal  cells  in  a  hive  as  soon  as  die  workers  had  co- 
.urered  then  in,  and  be  fimnd  dittt  they  were  ail  libe- 
jrated  according  to  seniority.  Those  first  covered  first 
emit  the  sound,  and  so  on  successively ;  whence  he  cen^ 
jeetusas  that  tMs  is  the  sign  by  which  ibe  workers  dis- 
corer  their  age.  As  their  captivity,  however,  is  some- 
iSmeaprokngedrto  eight  or  ten  days,  <his  circnmstaiice 
in  that  time  amy  befoif^otten.  In  this4»se  he  ^apposes 
that  tfaeSr  tones  grow  stronger  as  they  grow  older, 
by  which  the  workers  may  be  en^Ied^to  distinguish 
them.  It  is  remarkable  that  no  guard  ie  placed  round 
the  mute  quecms  bred  according  to  the  Lusatian  me^ 
ikady  which,  when  the  time  ^r  their  appearance  is 
come,  are  not  detained  in  captivity  a  single  moment ; 
hut,  as  yon  have  heard,  are  left  to  fight,  concj^er,  or 
die  •, 

#  Huber,  i,  266, 
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Yj0U  nm^  not  drink,  hcmerer^  from  wliat  I  have  been 
saying,  that  the  old  queen  never  destrfays  the  yonng 
oneapn^ionsly  to  h&c  leading  ferth  the  earliest  swarm. 
Sheis  allowed  the.  most  uncontrolled  liberty  of  action; 
ami  if  she  chooaes  to  approadi  and  destroy  the  royal 
cells,  her  sabjeets  do  not  oppose  her.  It  sometimes 
hafvpens,  when  un&TOurable  weather  retards  the  first 
swidrm,  that  all  the  royal  progeny  perishes  by  the  sting 
of  their  mother,  and  then  no  s^rarm  takes  place.  It  is 
to  be  observed  that  she  never  attacks  a  royal  cell  till  its 
inhabitant  is  ready  to  assume  the  pupd,  therefore  much 
will  depend  apvio  their  age.  When  they  arrive  at  this  ; 
state,  her  horror  of  these  cells,  and  aversion  to  them^ 
are  extreme :  she  attacks,  perhaps,  and  destroys  seve*  • 
ml ;  but  finding  it  too  laborious,  for  they  are  often  nit^ 
merons,  to  destroy  the  whole,  the  same  agitation  is 
caused  in  her  as  if  she  were  forcibly  prevented,  and  Ae 
becomes  disposed  to  depart^  rather  than  remain  in  the 
midst  of  her  rivals,  though  her  own  ofipring. 

But  though  the  bees,  in  one  of  these  cases,  appear 
such  unconcerned  spectators  of  the  destruction  of  royal 
personages,  or  rather,  the  applauders  and  inciteas  of 
the  bloody  &et;  and  in  the  other  show  little  respect  to 
them,  put  such  a  restraint  upon  their  persons,  and  ma-« 
njfest  such  disregard  1U>  their  wishes ;  yet  wheiy  they 
are  once  acknowledged  as  governors  of  the  hive,  and 
leaders  of  the  colony,  their  .instinct  assumes  a  new  and 
wonderful  direction.  FVom  this  moment  they  become 
the  ^^  publica  cura^^^  the  objects  of  constant  and  univer* 
sal  attention ;  and  wherever  they  go,  are  greeted  by  a 
homage  which  evinces  the  entire  devotion  of  their  suIh 
je  cts.  You  seemed  amused  and  interested  in  no  slight 
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.degree  by  what  I  related  in  a  former  lett^  of  the 
marked  respect  paid  by  the. ants  to  their  females*;  but 
this  will  bear  no  comparison  with  that  shown  by  the  in«> 
^bitants  of  the  hive  to  their  queen.  She  appears  to 
be  the  very  soul  of  all  their' actions,  and  the  centre  of 
their  instincts..  When  they  are  deprived  of  her,  or  of 
^the  meaos  of  replacing  her,  they  lose  all  their  activity, 
•and  pursue  no  longer  their  daily  labours.  In  vain  the 
flowers  tempt  them  with  their,  nectar  and  ambrosial 
dust :  they  collect  neither ;  they  elaborate  no  wax,  and 
build  no  cells ;  they  scarcely  seem  to  exist ;  and,  iiH 
deed,  would  soon  perish,  were  not  the  means  of  restoring 
their  monarch  put  within  their  reach.  But,  if  a  small 
piece  pf  comb  containing  the  brood  grubs  of  workers  be 
given  to  them, .  all  seem  endued  with  new  life :  their 
.instincts  revive ;  they  immediately  set  about  building 
royal  cells ;  they  feed  with  their  appropriate  food  the 
grubs  they  have  selected,  and  every  thing  proceeds  in 
the  usual  routine.  Virgil  has  described  this  attach- 
ment of  the  bees  to  their  sovereign  With  great  truth  and 
spirit  in  the  following  lines :  ' 

^^  Lydian  nor  Mede  so  mudi  fais  king  adores. 
Nor  those  on  JNilus'  or  Hydaspes*  shores : 
The  state  united  stapds  while  he  remains. 
Bat  should  he  fall,  wfai|t  dire  confusion  reigns ! 
Their  waxeq  combs  and  honey,  late  their  joy, 
With  grief  and  rage  distracted,  they  destray : 
Pe  guards  the  works,  with  aire  they  him  suiroandj^ 
And  crowd  about  him  with  tfiumphaiit  sound  ; 
|Iim  frequent  on  their  duteous  shoulders  bear, 
plead,  fall,  and  die  for  him  in  glorious  war.^^ 

See  aboYe,^.  56. 
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'    M.Hvbertfafus'describes  the  consequences  of  the  IdBs 
of  a.qiieen. — When  the  queen  is  removed  from  a  hive^  ' 
/fit  first  the  bees  seem  not  to  perceive  it,  their  order  and 
tranquillity  not  being  disturbed,  and  their  labours  pi^o^- 
;ceediitg  as  usual.   About  an  hour  after  her  departure, 
jttquiet4Mle  begins  to  manifest  itself  amongst  them ;  the 
.care  of  the  young  brood.no  longer  engages  their  atten- 
tion, and  they  run  here  and  there,  as  if  in  great  agita- 
tion. ^  This  agitation,  however,  is  at  first  confined  to  a 
•small  portion  of  the  community.    The  bees  that  are 
.first  sensible  of  their  loss  meet  with  others,  they  mu- 
tually cross  their  antennas,  and  strike  them  lightly. 
By  this  action  they  appear  to  communicate  the  sad  in- 
telligence to  those  who  receive  the  blow,  who  in  thein 
turn,  impart  it  in  4he  same  way  to  others.     Disorder 
-and  confusion  increase  rapidly,  till  the  whole  popula- 
tionis, in  a  tumult.    Then  the  workers  may  be  seen 
running  over  the  combs,  and  agaitist  edch  other;  im- 
;petuougly  rushing  to  the  entrance  and  quitting  the 
hive;  &om  thence  they  .spread  themselves  all  around, 
:the^  re-enter,  and  go  out  again  and  again.    The  hum 
in^thejiive  becomes  very  loud,  and  increases  the  tu- 
mult, which  lasts,  two. or  three  hours,  rarely  four  or 
five:  they, then  return  and  resume  their  wonted  care 
:of  the  young;  and  if  the  hive  be  visited  twenty-four 
hours  after  the  departure  of  the  queen,  it  will  be  seen 
that  they  haye  taken  steps  to  repair  their  loss  by  filling 
-some  of  the  cells  with  a  larger  quantity  of  jelly  than  is 
the  usual  portion  of  common  larvaB;  which  however  is 
intended,  it  seems,  not  for  the  food  of  the  inhabitant, 
^ut  foi:  a  cushion  toelevate  it,  since  it  is  found  uncon* 
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fiuaned  in  the  cell  when  the  grub  is  deseended  into  ihe 
"pytaiaidal  habitation  afterwards  prepared  finr  its  . 

I^  after  being  removed,  their  old  queen  i^  restored 
to  the  hive,  thej  instantly  recognise  her,  and  pay  her 
the  irsual  attentions :  but  if  a  strange  one  be  introduieed 
within  the  first  twelve  hours  after  the  old  one  is  lost^ 
^e  is  kept  a  close  prisoner  till  she  perishes :  if  twenty^ 
four  hours,  as  I  have  before  hinted,  have  expired  since 
they  lost  their  queen,  and  you  introduce  a  new  one,  at 
the  moment  you  set  lUs  stranger  lipon  a  comb,  the 
workers  that  are  near  her  first  touch  her  with  their  an- 
tennae, and  then  pass  their  proboisciB  over  all  {mrts  of 
her  body :  place  is  next  given  to  others,  who  salute 
her  in  the  same  manner : — ^all  then  beat  their  wings  at 
the  same  time,  and  range  themselves  in  a  eirde  round 
tiieir  new  sovereign.  A  kind  of  agitation  is  now  com* 
launicated  to  the  whole  sur&ce  of  the  comb,  which 
brings  all  the  bees  upofi  it  to  see  what  is  going  forward. 
This  may  be  called  the  firot  shout  of  the  applauding 
multitude  to  welcooie  the  arrival  of  their  new  sove- 
reign. The  circle  of  courtiers  increases,  they  vibrate 
their  wings  and  bodies,  bat  without  tumult,  as  if  their 
sensations  were  very  agreeable.  When  she  begins  U^ 
move,  the  circle  opens  to  let  her  pass,  and  all  follow 
her  steps.  She  is  received  with  similar  demonstrations 
of  loyalty  in  the  other  parts  of  the  hive,  is  soon  ac* 
koowledged  queen  by  all,  and  begins  to  lay  eggs.«"-> 
Beaumur  put  some  bees  into  a  hive  without  their 
queen,  and  then  introduced  to  them  one  that  be  had 
taken  whcA  half  perished  with  cold,  and  kept  iaabox^in^. 
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whick  Ae  had  corered  kerself  with  powder.  The  beet 
HDmediately  owned  her  for  ihehr  queen,  employed  theop 
selves  very  anxiously  in  cleaning  h^r  and  wanaing  her, 
fiomeiimes  tumipg  her  upon  her  back  for  this  purpose 
«**and  then  began  to  construct  cells  in  their  new  faabi*' 
tation*.  Even  when  the  bees  have  got  young  brood, 
Jiave  built  or  are  building  royal  cells,  and  are  engaged 
IB  feeding  these  hopes  of  dieir  hive,  knowing  that  their 
great  atm  is  already  aocomplished,  they  cease  all  these 
employments  whe^i  this  intruder  comes  amongst  th^ik 

With  regard  to  the  ordiiiary  attention  jind  homage 
that  they  pay  to  their  sovereigns— 4he  bees  do  more 
tbau  respect  their  queen,  says  Heaumnr,  they  are  eon« 
glantly  on  the  waieh  to  make  dianselires  useful  to  her,  \ 
and  to  render  her  every  kind  dOiee ;  they  are  for  ever 
ofEsring  her  honey ;  they  lick  her  widi  their  proboscis^ 
and  whenever  dbe  goes  she  has  a  court  to  attend  upon 
ber^.  It  may  here  be  observ/ed,  that  the  stimulant 
which  excites  the  bees  to  these  acts  of  homage  is  the 
pregnant  state  of  their  queen,  and  her  fitness  to  maia« 
tain  the  population  of  the  hive ;  all  they  do  being  with 
a  view  to  the  publk  good:  for  while  die  remains  a 
virgin  she  16  treated  with  die  utmost  indifierence, 
which  is  exchanged,  as  sooi^  as  impregnation  has  taken 
place,  for  the  above  marks  of  attachments 

The  Instinct  of  the  bees,  however,  does  not  alm^j-s 
eiiable  them  to  distinguish  a  partially  fertile  queen 
from  one  that  is  oniversally  ao«  What  I  mean  is  this 
•*«-A queen,  whose  impregnation  is  retarded  beyond  the 
twenty^ghth  day  of  her  whole  existence,  lays  only 
wale  eggs,  which  are  of  no  use  whatever  to  the  com* 
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;inttBity,  unless  they  are  at  the  same  time  proyided  with 
a  sufficient  supply  of  workers.  Yet  even  a  queen  oT 
;this  deseription^  and  sometimes  one  that  is  entirely 
•sterile,  is  treated  by  them  with  the  same  respect  and 
Jiomage  as  a  fertile  one.  This  seems  to  evince  an  ami- 
able feeling  in  these  creatures,  attachment- to  the  per- 
son as  well  as  to  the  functions  of  the  sovereign;  which 
is  further  manifested  by  their  unwillingness  at  first  to 
TOjceive  a  new  sovereign  upon  the  loss  or  death  of  their 
joid  one.  Nay,  this  respect  is  sometimes  shown  to  the 
carcase  of  a  defunct  queen,  which  Huber  assures  us  he 
has  seen  bees  treat  with  the  same  attention  that  they 
bad  shown  her  when  alive ;  for  a  long  tim&  preferring 
her:  inanimate  corpse  to  the  fertile  queens  that  he 
offisred  to  them'^.  He  attributes  this  to  some  agreeable 
sensation  which  they  experience  from  their  queens,  in«> 
dependent  of  their  fecundity.  But  since  virgin  queens, 
as  we  have  seen,  do  not  excite  it,  more  probably  it  is 
a  remnant  of  their  former  attachment,  first  excited  by 
her  fecundity,  and  afterwards  strengthened  and.conti<^ 
nued  by  habit. 

I  may  here  introduce  an  interesting  anecdote  re* 
lated  by  Reaumur,  which  strongly  marks  the  attach** 
men! of  bees  to  their  queen  when  apparently  lifeless.  He 
took  one  out  of  the  water  quite  motionless,  and  seem- 
ingly dead,  which  had  lost  part  of  one  of  its  legs.  Bring- 
ing it  home,  he  placed  it  amongst  some  workers  that  he 
had  found  in  the  same  situation,  most  of  which  he  had 
revived  by  means  of  warmth ;  some  however  still  being 
in  as  bad  a  state  as  the  poor  queen.  No  sooner  did 
these  revived  workers  perceive  the  latteir  in  this  wretch'* 
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^A  c6ndition,  than  they  appeared  to  compassionate  her 
ease,  and  did  not  cease  to  lick  her  with  their  tongues 
till  she  showed  signs  of  returning  animation ;  which  the 
bees  no  sooner  perceived,  than  they  set  up  a  general 
kum,  as  if  for  joy  at  the  happy  event.  All  this  time 
they  paid  no  attention  to  the  workers  who  were  in  the 
same  miserable  state*. 

On  a  former  occasion  I  have  mentioned  the  laying  of 
the  eggs  by  the  queen  ^ ;  but  as  I  did  not  then  at  all  en-  • 
large  upon  it,  I  shall  now  ej^plain  the  process  more  in 
detail.  In  a  subsequent  letter  I  shall  notice,  what  has 
so  much  puausled  learned  apiarists-r-her  fecundation ; 
which  is  now  ascertained  beyond  contradiction,  from  i 

the  observations  of  M .  Huber,  to  take  place  in  the  open  I  ^,  f-  ^ 
air,  aiid  to  be  followed  by  the  death  of  the  unfortunate  [ 
male^;  It  is  to  be  recollected  that,  from  September  to 
April,  generally  speaking,  there  are  no  males  in  the 
hives  ^  yet  during  this  period  the  queen  often  ovipo** 
sits :  a  former  fecundation,  therefore^  mufit  fertilize  all 
the  eggs  laid  in  this  interval.  The  impregnation,  in 
order  to  ensure  complete  fertility,  must  not  be  too  long 
retarded ;  for,  as  I  before  observed,  if  this  be.  delayed 
beyond  the  twenty-eighth  day  of  her  existence,  her 
ovaries  become  so  viti'ated,  that  she  can  uq  longer  lay 
^flS^  ^bat  will  produce  workers,  but  can  only  furnish 
the  hive  with  a  niale  population ;  which,  however  high 
a  privilege  it  may  be  accounted  amongst,  men,  is  the 
reverse  of  it  amongst  the  bees.  When  this  is  the  case, 
the  abdomen  of  the  queen  becomes  so  enlarged  that 
she  is  no  longer  able  to  fly  ^;  and,  what  is^  remarkable, 

»  Reaum.  v:  866.  b  Vol.  I.  2d  Ed.  376. 

c  Huber,  i.  63 —  rf  Sehirach,  2S7- 
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die  loses  that  indtinctire  ajiiBtiosity  which  stimulates 
the  fertile  oned  to  attack  their  Hvals^.  Thus  she  seems 
lo  own  that  she  isnoteqfudl  to  the  duties  of  her  station, 
and  can  tolerate  another  to  discharge  th^m  in  her  room. 
When  we  consider  how  rooeh  virgin  queeiia  are  slighted  , 
by  their  subjects,  we  may  suppose  that  mvtwre  jirges 
them  to  take  the  opportunity  of  the  first  wtitll  day^ 
when  the  males  fly  forth,  to  pair  with  one  of  the«K 

When  fecundation  has  not  been  retarded,  -fcartf'^si 
lK>urs  after  it  has  taken  pktce,  the  queen  begins  to  lay 
eggs  that  will  produce  workers^,  and  continues  §at  the 
subsequent  eleven  months^  more  or  less,  to  lay  them 
solely ;  ahd  it  is  only  after  this  period  that  an  unlnter- 
rupted  laying  of  male  eggs  commences.'— -But  when  it 
has  been  retarded,  after  the  same  number  of  hours  she 
begins  laying  male  eggs,  and  continues  to  produce  these 
alone  during  her  whole  life. .  From  hence  it  should 
seemf  to  follow,  that  the  ibrmer  kind  <^  eggs  are  first 
in  the  oviducts,  and,  if  impregnation  be  not  effected, 
within  a  given  time,  that  all  the  worker  embryos  perish.. 
Yet  how  this  can  take  place  with  respect  to  those  that, 
in  a  fertile  queen  should  succeed  the  laying  of  male 
eggs,  or  be  produced  in  the  second  year  of  her  life^ 
seems  difficult  to  conceive; — or  how  the  male  embryos 
escape  this  fate,  which  destroys  all  the  females,  boA 
those  that  are  to  precede  them  and  those  that  are  to 
follow  them.  Is  it  impossible  that  the  sex  of  the  em- 
brya  may  be  determined  by  the  period  at  which  the 
0ferd  semimdis  vivifiies  it,  and  by  the  state  of  the  ovary 
at  that  time  ?  In  one  state  of  the  ovary  this  principle 
may  cause  the  embryos  to  become  workers^  ia  another 
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males.  And  seaicftliiiig  of  this  kind  perhafra  may  be 
the  cause  of  bermaphrodites  in  other  animals.  Bat 
ttiis  I  give  merely  as  conjecture*:  the  truth  seeaa 
enveloped  in  mystery  that  we  cannot  yel  penetrate. 
Huber  is  of  opinion  that  a  single  impregnati<m  ferti« 
lizes  all  the  eggs  that  a  queen  will  produce  durii^  her 
whole  life,  which  is  sometimes  more  than  two  years^. 
But  of  this  enottgb. 

I  said  that  forty-six  hours  after  impregnation  the 
queen  begins  laying  worker  eggs ; — this  is  not,  how*- 
eyer,  invariable.  When  her  impregnation  takes  place 
late  in  the  yeai^,  she  does  not  begin  laying  till  the  fot- 
lowing  spring.  Schirach  asserts,  that  in  one  season  a 
9ingle  female  will  lay  from  70,000  to  100,000  eggs^. 
l^eanmur  says,  that  tipon  an  average  she  lays'  about 
two  hundred  in  a  day,  a  moderate  swarm  consisting  t>f 
12,000,  which  are  laid  in  two  montte ;  and  Huber, 
that  she  lays  above  a  hundred*  All  these  statements^ 
the  observations  being  made  in  different  climates,  and 
perhaps  under  different  circumstances,  may  be  true. 
The  laying  of  worker  eggs  begins  in  February,  some- 
times  so  early  as  January^.  After  this,  in  the  spring, 
the  great  laying  of  male  eggs  commences^  lasting 
thirty  days ;  in  whieb  time  about  2,000  of  these  eggs 
are  laid.    Another  laying  of  them^  but  less  considm'<-. 

A  This  conjecture  receives  strong  confirmation  from  the  following  ob* 
ieftations  of  Sir  £.  Home,  which  1  inet  with  sIneeJt  came  into  my  mind. 
|*rom  the  aipplet  present  in  man,  which  sometimefl  even  afford  millE, 
and  from  the  general  analogy  between  the  male  and  female  orgaas  of 
geoeration,  he  supposes  the  germ  is  originallsf  fitted  to  become  either 
tex;  and' tliat  which  it  shaill  be  is  determined  at  theHime  of  impregna- 
tion by  BomeiuikBOW<i  cause*  Pkilos,  Trans.  1799. 157. 

b  i.  106—  e  Schirach,  7.  13.  d  ibid.  13.  Tborley,  lOfr. 
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able,  takes  place  in  autumn.  In  the  season  bf'ovipo^ 
sition, .  the  queen  may  be  discerned  traversing  tbe 
combs  in  all  directions  with  g  slow  stepy  and  seeking; 
ibr  cells  proper  to  receive  her  eggs.  As  she  wialks,  she 
kcfeps  faei*  head  inclined,  and  seems  to  examine,  one  by 
one,  all  the  cells  she  meets  with.  When  she  finds  one 
to  her  purpose,  she  immediately  gives  to  her  abdomen 
the  curve  necessary  to  enable  it  to  reach  the  orifice  of 
the  cell,  and  to  introduce  it  within  it.'  The  eggs  are 
setin  the  angle  (of  the  pyramidal  bottom  of  the  cell,  or 
in  one  of  the  hollows  formed  by  the  eonflux  of  the  ^de» 
of  the  rhombs,  and^  being  besmeared  with  a  kind  of 
gluten,  stand  upright.  If,  however,  it  be  a  female  that 
lays  only  male  eggs,  they  are  deposited  upon  the  lowest 
of  the  sides  of  the  cell,  as  she  is  unable  to  reach  the 
tottoiA*.  ' 

While  our;  prolific  lady  is  engaged  in  this  employ *« 
ment,  her  cpurt  consistis  of  from  four  to  twelve '  at-"' 
tendants,  iVhich  are  disposed  nearly  in  a  circle,  with 
their  heads  turned  towards  her.  After  laying  from 
two  to  six  eggs,  she  remains  still,  reposing  for  eigbt 
or  nine  minutes.  Daring  this  interval  the  bees  in  her 
train' I'edouble  their  attentions,  licking  her  fondly  with 
their  tongues.  Generally  speaking,  she  lays  only  one 
egg  in  a  cell ;  but  when  she  is  pressed,  and  there  are 
<not  cells  enough,  from  two  to  four  have  been  found  in 
one.  In  this  case,  as  if  they  were,  aware  of  the  conse- 
quences^ the  provident  workers  remove  ail  but  one^/ 
Prom  an  experiment  of  Huber's  it  appears  that  the 
instinct  of  the  queen  invariably  directs  her  to  deposit 
worker  eggs  in  worker  cells ;  for  when  he  confined  one^ 

»  Bonnet,  x,.258,  8?o  Ed.      , 
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during  her  coliri§^  of  laying  worker  eggs,  where  she 
could  only  conae  at  m?ile  cells,  .she  refused  to.oyiposjt 
in  them  ;  and  trying  in  vain  to  make  her  escape,  they 
at  length  dropped  from  fier;  upon  which  the  workers 
devoured  them.  Retarded  queens,  however,  lose  this 
instinct,  and  often,  though  they  lay  only  male  eggs, 
oviposit  in  worker  cells,  and.even  in  royal  ones.  la 
this  latter  case  the  worker?  themselves  act  as  if  they 
suffered  in  their  instinct  from  the  imperfect  state  of 
their  queen ;  for  they  feed  these  male  larvae  with  royal 
jelly,  and  treat  them  as  they  would  a  real  queen. 
Though  male  eggs  deposited  in  worker  cells  produce 
Ismail  males,  their  education. in  a  royal  cell  with  ^f  royal 
dainties^^  adds  nothing  to  their  ordinary  dimensions  ^  i 
The  swarming  of  bees  is  a  very  curious  and  interest* 
ing  subject,  to  which,  since  a  female  is  the  sine  qua  non 
on  this  occasion,  I  may  very  properly  call  your  atten<^ 
tion  here.  You  will  recollect  that  I  said  something 
upon  the  principle  of  emigrations,  when  I  was  almusing 
jou  with  the  history  of  ants** ;  "but  the  object  with  them 
seem9  to  be  merely  a  change  of  station  for  one  more 
convenient  or  less  exposed  to  injury,  and  not  to  dimi- 
nish a  superabundant  population.  Whereas,  in  the 
societies  of  the  hive-bee,  the  latter  is  the  general  cause 
of  e^joigrations,  which  invariably  take  place  every  year, 
if  their  numbers  require  it;  if  not,  when  the  male  eggg 
are  laid,  no  royal  cells  are  constructed^  and  no  swarm 
is  led  forth.  What  might  be  the  case  with  ants,  were 
they  confined  to  hives^  we  cannot  say.  Formicaries  in 
general  are  capable  of  indefinite  enlargement,  therefore 
want  of  ropm  does  not.  cause  emigration ; — ^but  bees 

a  Huber,  i.  122-r-  b  See  above,  p.  5T. 
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being  confined  to  a  given  space^  which  they  possess  not 
the  means  of  enlarging^ — to  avoid  the  ill  effects  result- 
ing  A*om  being  too  much  crowded,  when  their  popula- 
tion exceeds  a  certain  limit,  they  must  necessarily  emi- 
grate. SoDietimes — for  instance,  when  wasps  have  got 
into  a  hive — the  bees  will  leave  it,  in  order  ^to  fly  from 
an  inconvenience  or  enemy  which  they  cannot  otherwise 
avoid;  but  it  do'es  not  very  often  happen  that  they 
wholly  desert  a  hive. 

Apiarists  tell  us  that,  in  this  country,  the  best  season 
tor  swarming  is  from  the  middle  of  May  to  the  middle 
of  June  ;  but  swarms  sometimes  occur  so  early  as  the 
beginsing  of  April,  and  as  late  as  the  middle  of  Au- 
gust*. The  first  swarm,  as  I  before  observed,  is  led 
by  the  reigning  queen,  and  takes  place  when  she  is  so 
much  reduced  in  size,  in  consequence  of  the  number 
of  egg»  she  has  laid,  (for  previously  to  oviposition 
her  gravid  body  is  so  heavy  that  she  can  scarcely  drag 
it  along,)  as  to  enable  her  to  fly  with  ease.  The  most 
indubitable  sign  that  a  hive  is  preparing  toswann,-**>so 
says  Reaumur, — is  when  on  a  sunny  morning,  the  wea» 
ther  being  favourable  to  their  labours,  few  bees  go  out 
of  a  hive^  from  which  on  the  preceding  day  they  had 
issued  in  great  numbers,  and  little  pollen  is  collected^ 
This  circumstance,  he  observes,  must  be  very  embar- 
rassing to  one  whp  attempts  to  explain  all  their  pro- 
ceedings upon  principles  purely  mechanical.  Does  it 
not  prove,  he  asks,  that  all  the  inhabitants  of  a  hive,, 
or  almost  all,  are  aware  of  a  project  that  will  not  be 
put  in  execution  before  noon,  or  some  hours  later? 
For  why  should  bees,  who  worked  the  day  before  with 

«  Keyt  On  Beesy  76. 
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IK>  much  activity,  cease  their  labours  in  a  habitation 
which  they  are  to  quit  at  noon,  were  they  not  aware 
that  they  should  soon  abandon  it*^?    The  appearance 
of  the  males,  and  the  clustering  of  the  population  at 
the  mouth  of  the  hive,  (though  this  last  is  less  to  be 
reilied  upon,  being  often-  occasioned  by  extreme  heat,) 
-  are  also  indications  of  the  approach  of  this  event.    A 
good  deal  depends,  however,  on  the  warmth  of  the  at* 
mosphere  and  the  state  of  the  weather  either  to  acce-  / 
lerate  or  retard  it.    Another  sign  is  a  general  hum  in 
the  evening,  which  is  continued  even  during  the  night, 
— all  seems  to  be  in  a  bustle,  the  greatest  restlessness 
agitates  the  bees.    Sometimes  to  hear  this  hum  the 
ear  must  be  placed  close  to  the  hive,  when  clear  and 
sharp  sounds  may  be  distinguished,  which  appear  to  be 
produced  by  tl^e  vibration  of  the  wings  of  a  single  bee. 
This  hum.  by  some  has  been  gravely  construed ^into  an 
harangue  of  the  queien  to  animate  her  subjects  to  the 
great  undertaking  which  she  now  meditates — thefound« 
ing  of  a  new  empire.     There  sometimes  seem  to  hap* 
pen  suddenly  amongst  them,  says  Reaumur,  events 
which  put  all  the  bees  in  motion,  for  which  no  account 
can  be  given.     If  you  observe  a  hive  with  attention, 
you  may  often  remain  a  long  time  and  hear  only  a  slight 
murmur,  and  then,  all  in  a  moment,  a  sonoroui^  hum 
will  be  excited,  and  the  workers,  as  if  seized  with  a 
panic  terror,  may  be  seen  quitting  their  various  la«  . 
bours,  and  running  off  in  different  directions.  At  these 
moments 'if  a  young  queen  goes  out,  she  will  be  fol* 
lowed  by  a  numerous  troopV 

Huber  has  given  a  very  lively  and  interesting  gc« 

a  Reaunu  Y.  CU. 
M  2 
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count  of  the  interior  proceedings  of  the  hive  on  this 
occasion.  The  queen^  as  soon  as  she  began  to  exhi- 
bit signs  of  agitation,  no  longer  laid  her  eggs  with  order 
as  before,  but  irregularly,  as  if  she  did  not  know  what 
slie  was  about.  She  ran  over  the  bees  in  her  way ; 
they  in  their  tVirn  struck  her  with  their  antennse,  and 
mounted  upon  her  back ;  none  offered  her  honey,  but 
she  helped  herself  to  it  from  the  cells  jn  her  path.  The 
Usual  homage  of  a  court  attending  round  her  was  no 
longer  paid.  Those  however  that  were  excited  by  her 
motions  followed  her,  rousing  such  as  were  still  tran- 
quil upon  the  combs.  She  soon  had  traversed  the  whole 
hive,  when  the  a^tation  became  general.  The  workers, 
now  no  longer  attentive  to  the  young  brood,  ran  about 
in  all  directions ;  even  those  that  returned  from  foraging, 
before  the  agitation  was  at  its  height,  no  sooner  entered 
the  hive  than  they  participated  iii  these  tumultuous 
movements,  and  neglecting  to  free  themselves  from 
the  masses  of  pollen  on  their  hind  legs,  ran  wildly 
about.  At  length  there  was  a  general  rush  to  the  out- 
lets of  the  hive,  which  the  queen  accompanied,  and  the 
sif arm  took  place  •• 

It  is  to  be  observed  that  this  agitation,  excited  by 
the  queen,  increases  the  customary  heat  of  the  hive  to 
a  Tery  high  temperature,  which  th^  action  of  the  sun 
augments  till  it  becomes  intolerable,  and  which  often 
causes  the  bees  accumulated  near  the  mouth  of  the  hive 
to  perspire  so  copiously,  that  those  near  the  bottom, 
who  support  the  weight  of  the  rest,  appear  drenched 
with  the  moisture.  This  intolerable  heat  determines 
the  most  irresolute  to  leave  the  hive.    Immediately 

«Haber,  i.  251. 


I'ERFECT  SOCIETIES  OF  INSECTS.  165 

t>efore  the  swarming,  a  louder  hum  than  usual  is  heard, 
inany  bees  take  flight,  and,  if  the  queen  be  at  their 
head,  or  soon  follows  them,  in  a  moment  the  rest  rise  in 
crowds  after  her  into  the  air,  and  the  element  is  filled 
M^ith  bees  as  thick  as  the  falling  snow.  The  queen  at 
first  does  not  alight  upon  the  branch  on  which  the 
swarm  fixes ;  but  as  soon  as  a  group  is  formed  and  clus- 
tered, she  joins  it :  after  this  it  thickens  more  and  more, 
all  the  bees  that  are  in  the  air  hastening  to  their  com- 
panions and  their  queen,  so  as  to  form  a  living  mass  of 
animals  supporting  themselves  upon  each  other  by.  the 
claws  of  their  feet.  Thus  they  sometimes  are  so  con- 
catenated, each  bee  suspending  its  legs  to  those  of  an- 
other, as  to  form  living  chapletsS  After  this  they  soon 
become  tranquil,  and  none  are  seen  in  the  air.  Before 
they  are  housed  they  oiien  begin  to  construct  a  little 
comb  on  the  branch  on  which  they  alight^.  Sometimes 
it  happens  that  two  queens  go  out  with  the  same  swarm ; 
and  the  result  is,  that  the  swarm  at  first  divides  into 
two  bodies,  one  under  each  leader;  but  as  one  of 
these  groups  is  generally  much  less  numerous  than  the 
other,  the  smallest  at  last  joins  the  largest,  accompa- 
nied by  the  queen  to  whom  they  had  attached  them- 
selves; and,  when  they  are  hived,  this  unfortunate 
candidate  for  empire  falls  sooner  or  later  avictim  to 

a  Some  critics  have  found  faUlt  with  Mr.  Sputhey  for  ascribing,  in  his 
Curse  of  Kehama,  to  Camdeo,  the  Cupid  of  Indian  mythology,  a  bow 
Strang  with  bee^»  The  idea  is  hot  so  absurd  as  they  imagine ;  and  the 
poet  doubtless  was  led  to  it  by  his  knowliedge  of  the  natural  history  of 
ithese  animals,  and  that  tjjiey  form  themselves  into  strings  or  chaplets.— 
;See  H^dum.  v.  L  xxii.  /.  &,  *  Reaumur,  61 5-641. 
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the  jealousy  of  her  rivaL  Till  this  great  question  is 
decided  the  bees  do  not  settle  to  their  usual  labours*. 
If  no  queen  goes  out  with  a  swarm^  the^  peturn  to  the 
hive  from  whence  they  came. 

As  in  regular  monarchies,  so  in  this  of  the  bees,  the 
first-born  is  probably  the  fortunate  candidate  fi>r  the 
throne.  She  is  usually  the  most  acti?e  and  vigorous; 
the  most  able  to  take  flight;  and  in  the  best  condition 
to  lay  eggs.  Though  the  queen  that  is  victorious,  and  . 
mounts  the  throne,  is  not,  as  Virgil  asserts,  resplen- 
dent with  gold  and  purple,  and  her  rival  hideous,  sloth- 
ful and  unwieldy^,  yet  some  differences  are  observ* 
able ;  the  successful  candidate  is  usually^  redder  and 
larger  than  the  others :  these  last,  upon  dissection,  ap- 
pear to  have  no  eggs  ready  for  laying,  while  the  former, 
which  is  a  powerful  recoolmendation,  is  usually  full  of 
them.  Eggs  are  commonly  found  in  the  ceUs  twenty- 
four  hours  after  swarming,  or  at  the  latest  two  or  three 
days. 

You  may  think,  perhaps,  that  the  bees  which  emi- 
grate from  the  parent  hiye  are  the  youth  of  the  colony; 
but  this  is  not  the  case,  for  bees  of  all  ages  unite  to 
form  the  swarms.  The  numbers  of  which  they  consist 
vary  much.  Reaulnur  calls  1^,000  a  moderate  swarm; 
and  he  mentions  one  which  amounted  to  more  than 
three  times  that  number  (40,000).    A  swarm  seldom 

•  Reammir,  615-644. 

b  **  Alter  erit  macolis  anro  sqvaleotlbas  ardepsy 
(Nam  dao  snot  geoera)  hie  melior,  insignis  et  oie, 
£t  nitUis  darns  squamis:  itte  horridm  alter 
Dnidift,  latamqoe  tralieiis  ingloriiis  alTom.'^ 

^         Gewg,  iv.  91— 
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or  never  takes  plaice  except  when  the  san  shines  aud  ' 
the  air  is  calm.  SometimeB,  when  every  thing  seems 
to  prognosticate  swarming,  a  cloud  passing  over  the 
snn  calms  the  agitation;  and  afterwards,  upon  his 
shining  forth  again^  the  tjumult  is  renewed,  keeps  aug« 
nienting,  and  the  swarm  departs^.  On  this  account  the 
confin^tQent  of  the  queens,  before  related,  is  observed 
to  be  more  protracted  in  bad  weather* 

The  longest  interval  between  the  swarms  is  from 
seven  to  nine  days,  which  usually  is  the  space  that  in- 
tervenes between  the  first  and  the  second.  The  next 
flies«ooner,and  the  last  sometimes  departs  the  day  afler 
that  which  preceded  it.  Fifteen  or  eighteen  days,  in 
fiivourable .weather,  are  usually  sufficient  for  throwing 
the  four  swarms.  The  old  queen,  when  she  takes  flight 
with  the  first  swarm,  leaves  plenty  of  brood  in  the  cells,  v 
which  soon  renew  the  population  **. 

It  is  not  without  example,  though  it  rarely  happens, 
that  a  swarm  conducted  by  the  old  queen  increases  so 
iQuch  in  the  space  of  three  weeks  as  to  send  forth  a 
new  colony.  Being  already  impregnated,  she  is  in  a 
condition  to  oviposit  as  soon  as  there  are  cells  ready  to 
receive  her  eggs :  and  an  all-wise  Providence  has  so 
ordered  it,  that  at  this  time  she  lays  only  such  as  pro^ 
duce  workers.  And  it  is  the  first  employment  of  her 
subjects  to  construct  cells  for  this  purpose  ^.  The  young 

*  Bees  are  generally  thooght  in  foresee  (be  state  of  the  weather:  but 
they  are  not  always  right  in  their  pr^nostics;  for  Reaumar  witnessed  a 
swarm,  which  after  leaying  the  hive  at  half- past  one  o'clock  were  over* 
taken  by  a  very  heavy  shower  at  three. 

b  Hnber,  1.271.  c  Ibid.  280. 


168  PERFECT  SOCIETIES  OF  INSECTS.     ' 

queens  that  conduct  the  secondary  swarms  usually  pair 
the  day  after  they  are  settled  in  their  new  abode ;  when 
the  indifference  ^ith  which  their  subjects  have  hitherto 
treated  them  is  exchanged  for  the  usual  respect  and  ho* 
mage. 

'  We  may  suppose  that  one  motive  with  the  bees  for 
following  the  old  queen,  is  their  respect  for  her ;  but 
the  reasons  that  induce  them  to  follow  the  virgin  queens, 
to  whom  they  not  only  appear  to  manifest  no  attach* 
ment,  but  rather  the  reverse,  seem  less  easy  to  be  as-^ 
signed.  Probably  the  high  temperature  of  the  hive 
during  these  times  of  tumultuous  agitation  may  be  the 
principal  cause  that  operates  upon  them.  In  a  popu- 
lous hive  the  thermometer  commonly  stands  between 

I 

9^°  and  97^;  but  during  the  tumult  that  precedes  swarm- 
ing it  rises  above  104°,  a  heat  intolerable  to  these  ani- 
mals^. This  is  M.  Huber's  opinion.  Yet  still,  though 
a  high  temperature  will  well  account  for  the  departure 
of  the  swarm  from  the  hive  with  a  virgin  queen,  if 
there  were  really  no  attachment,  (as  he  appears  to 
think,)  is  it  not  extraordinary,  that  when  this  cause  no 
longer  operates  upontheip,  they  should,  agglomerate 
about  her,  as  they  always  do,  be  unsettled  and  agi- 
tated without  her,  and  quiet  when  she  is  with  them  i 
Is  it  not  reasonable  to  suppose  that  the  instinct  which 
teaches  them  what  is  necessary  for  the  preservation  of 
their  society, — at  the  same  time  that  it  shows  them  that 
without  a  queen  that  society  cannot  be  preserved, — im- 
pells  them  in  every  case  to  the  mode  of  treating  her 
which  will  most  effectually  influence  her  ponduct,  and 

a  Huber,  i*305f 
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give  it  that  direction  whkh  is  most  beneficial  to  the 
community  ? 

,  Yet,  with  respect  to  the  treatment  of  queens,  instinct 
does  not  invariably  direct  the  bees  to  this  end.  There 
are  certain  exceptions,  produced  perhaps  by  artificial 
or  casual  occurrences,  in  which  it  seems  to  deviate, 
yet  as  we  should  call  it  amiably,  from  the  rule  of  the 
pu))lic  advantage.  Retarded  queens,  which,  as  I  have 
observed,  lay  male  eggs  only,  deposit  them  in  all  cells 
indifierently,  even  in  royal  ones.  These  last  are  treated 
by  the  workers  as  if  they  were  actually  to  become 
queens.  Here  their  instinct  seems  defective  : — it  ap- 
pears unaccountable  that  they  should  know  these  eggs, 
as  they  do,  when  deposited  in  workers  cells,  and  give 
them  a  convex  covering  when  abant  to  assume  the 
pupa;  unless,  perhaps,  the  size  of  the  larva  directs 
them  in  this  case* 

The  amputation  of  one  of  the  antenna;  of  a  queeu 
bee  appears  not  to  affefct  her  perceptibly ;  but  cutting 
off  both  these  important  organs  produces  a  very  striking 
derangement  of  all  her  proceedings — She  seems  in  a 
species  of  delirium,  and  deprived  of  all  her  instincts; 
every  thing  is  done  at  random ;  yet  the  respect  and  ho- 
mage of  the  workers  towards  her,  though  they  a^e  re- 
ceived by  her  with  indifference,  continue  undiminished* 
If  another  in  the  same  condition  be  put  in  the  hive,  the 
bees  do  not  appear  to  discover  the  difference,  and  treat 
them  both  alike  :  but  if  a  perfect  one  be  introduced, 
even  though  fertile,  they  seize  her,  keep  her  in  con- 
finement, and  treat  her  very  unhandsomely.  One 
may  conjecture  from  this  circumstance,  that  it  is  by 
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those  wonderful  organs,  the  ^antenns^  that  the  bees 
know  their  own  queen.  If  two  mutilated  queens  meet^ 
thejr  show  not  the  slightest  symptom  of  resentment. 
While  one  of  Ihese  continues  in  the  hive,  the  workers 
never  think  of  choosing  another ;  but  if  she  leaves  it^ 
they  do  not  accompany  her,  probably  because  the  heat 
is  not  increased  by  her  putting  them  into  the  prepa- 
ratory  agitation*. 

I  am,  &c. 

•  Hubert  1. 310. 
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xiAviNG  given  you  a  history  sufficiently  ample  of  the 
queen  or  female  bee,  I  shall  next  add  some  account  of 
ihe  drone  or  male  bee;  but  this  will  not  detain  you 
long,  since  ^'  to  be  born  and  die"  is  nearly  the  sum 
total  of  their  story.  Much  abuse,  from  the  earliest 
times,  has  been  lavished  upon  this  description  of  the 
inhabitants H)f  the  hive,  and  their  indolence  and  glut-  ]/ 
tony  have  become  proverbial. — Indeed,  at  first  sight,  it 
seems  extraordinary  that  seven  or  eight  hundred  indi* 
viduals  should  be  supported  at  the  public  expense, 
and  to  common  appearance  do  nothing  all  the  while 
that  may  be  thought  to  earn  their  living.  But  the 
more  we  look  into  nature,  the  more  we  discover  the 
truth  of  that  common  axiom, — that  nothing  is  made  in 
vain. — Creative  Wisdom  cannot  be  caught  at  fault. 
Therefore,  where  w^e  do'  not  at  present  perceive  the 
reasons  of  things,  instead  of  cavilling  at  what  we  do 
not  understand,  we  ought  to  adpre  in  silence,  and 
wait  patiently  till  the  veil  is  removed  which,  in  any  par- 
ticular instance,  conceals  its  final  cause  from  our  sight. 
The  mysteries  of  nature  are  gradually  openec^  to  us, 
one  truth  making  way  for  the  discovery  of  another : 
but  still  there  will  always  be  in  nature,  as  well  as  in 
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revelation,  even  in  those  things  that  fall  under  our  daily 
observation,  mysteries  to  exercise  our  faith  and  ,hu- 
mility ;  so  that  we  n^.ay  always  reply  to  the  caviller,— 
"  Thine  own  things  and  those  that  are  grown  up  with 
thee  hast  thou  not  known ;  how^  then  shall  thy  vessel 
comprehend  the  way  of  the  Highest?" 

Various  have  been  the  conjectures  of  naturalists, 
even  in  very  recent  times,  with  respect  to  the  fertiliza- 
tion of  the  eggs  of  the  bee.  Some  have  supposed, — and 
the  number  of  males  seemed  to  countenance  the  sup- 
position,— that  this  Was  effected  after  they  were  depo- 
sited in  th^  cells.  Of  this  opinion  Maraldi  seems  to 
hkv^  been  the  author,  and  it  was  adopted  by  Mr.  De- 
braw  of  Cambridge,  who  asserts  that  he  has  seen  the 
smaller  males  (those  that  are  occasionally  produced  in 
cells  usually  appropriated  to  workers)  introduce  their 
abdomen  into  cells  containing  eggs,  and  fertilize  them ; 
and  that  the  eggs  so  treated  proved  fertile,  while  others 
that  were  not  Iremained  sterile.  The  common  or  large 
drones,  which  form  the  bulk  of  the  male  population 
of  the  hive,  could  not  be  generally  destined  to  this 
office,  since  their  abdomen,  on  account  of  its  size,  could 
only  be  introduced  into  male  and  royal  cells.  Bonnet, 
however,  saw  some  motions  of  one  of  these  drones, 
*ivhich,  while  it  passed  by  those  that  were  empty,  ap- 
peared to  strike  with  its  abdomen  the  mouth  of  the  cells 
containing  eggs*.  Swammerdam  thought  that  the  fe- 
male was  impregnated  by  effluvia  which  issued  from 
the  male^.  Reaumur,  from  some  proceedings  that  he 
witniBSsed,  was  convinced  that  impregnation  took  place 
according  to  the  usual  law  of  nature,  and,  as  he  sup* 

aBonnet,  x.  259,  b  BibLNut,  ij'ggh  b.  cd.  HiU. 
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posed,  within  the  hive*.  This  opinion  Huber  has  con-^ 
firmed  by  indubitable  proofs ;  but  he  further  discovered 
that  these  animals  pair  abroad,  in  the  air,  during  the  V 
flight  of  the  queen :  a  fact  which  renders  a  large  num- 
ber of  males  necessary,  to  ensure  her  impregnation  in 
due  time  to  lay  eggs  that  will  produce  workers^.  Huber 
also  observed  those  aj^pearances  which  induced  Debraw 
to  adopt  the  opinion  I  mentioned  just  now,  and  was  at 
first  disposed  to  think  them  real ;  but  afterwards,  upon 
a  nearer  inspection,  he  discovered  that  it  was  an  illu« 
sion  ca.used  by  the  reflection  of  the  rays  of  light  *^, 

In  fine  weather  the  drones,  during  the  warmest  part 
of  the  day,  take,  their  flights ;  and  it  is  then  that  they  | 
pair  with  the  queen  in  mid  air,  the  result  being  inva-  v 
riably  the  death  of  the  drone.     No  one  has  yet  disco- 
vered, unless  the  proceedings  observed  by  Debraw  and 
Bonnet  may  be  so  interpreted,  that  when  in  the  hive 
they  take  any  share  in  the  business  of  it,,  their  great 
employment  within  doors  being  to  eat.  Their  life  how- 
ever is  of  very  short  duration,  the  eggs  that  produce 
drones  being  laid  in  the  course  of  April  and  May,  and    ' 
their  destruction  being  usually  accomplished  in  the 
months  of  July  and  August.     The  bees  then,  as  M. 
Huber  observes,  chase  them  about,  and  pursue  them  \ 
to  the  bottom  of  the  hives,  where  they  asseipble  in  )i 
crowds.  At  the  same  time  numerous  carcases  of  drones 
may  be  seen  on  the  ground  before  the  hives.  Hence  he 
conjectured,  though  he  nevfer  could  detect  them  en- 
gaged in  this  work  upon  the  combs,  that  they  were 
stung  to  death  by  the  workers.  To  ascertain  how  their 
death  was  occasioned,  he  caused  a  table  to  be  glazed, 
on  which  he  placed  six  hives,  and  under  thijg  table .  he 

»  Ecaiim.  V.  503—  b  Huber,  i.  24—  c  Ibid,  ST— 
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employed  the  patie«^  and  indefatigable  Burnens,  trdd 
was  to  hira  instead  of  e^es^  to  watch  their  proceediogar^ 
On  the  fourth  of  July  this  accurate  observer  saw  thcf 
massacre  going  on  in  all  the  kives  at  the  same  time, 
and  attended  by  the  same  circumstances.  The  table 
was  crowded  with  workers,  who,  apparently  in  great 
rage,  darted  upon  the  drones  as  soon  a$  they  arrived 
at  the  bottom  of  the  hive,'  seizing  them  by  their  an* 
tennae,  their  legs^,  and  their  wings ;  and  kilKn^  them 
by  violent  strokes  of  their  sting,  which  they  generally 
inserted  between  the  segments  of  the  abdomen.  The 
moment  this  fearful  weapon  entered  their  body,  the 
poor  helpless  creatures  expanded  their  wings  and  ex- 
pired. After  this,  as  if  fearful  that  they  were  not  suffix* 
ciently  dispatched,  the  bees  repeated  their  strokes^  so 
that  they  often  found  it  difficult  to  extricate  their  sting. 
On  the  following  day  they  were  equally  busy  in  the 
work  of  slaughter  ;  but  their  fury,  their  own  having 
perished,  was  chiefly  vented  upon  those  drones,  which, 
after  having  escaped  from  the  neighbouring  hives,  had 
sought  refuge  with  them.  Not  content  with  destroy- 
ing those  that  were  in  the  perfect  state,  they  attacked 
also  such  male  pupae  as  were  left  in  their  cells  ;  and 
th^i  dragging  them  forth,  sucked  the  fluid  from  their 
bodies  and  cast  them  out  of  the  hive  ^. 

But  though  in  hives  containing  a  <)ueen  perfectly 
fertile  (that  is,  which  lay  both  worker  and  male  eggs,) 
this  is  the  unhappy  fate  of. the  drones;  yet  in  those 
where  the  queen  only  lays  male  eggs,  they  are  suffered 
to  remain  unmolested ;  and  in  hives  deprived  of  their 
que6n,  they  also  find  a  secure  asylum  **. 

What  it  is  that,  in  the.  former  instance,  excitesthe 

a  Hube^,  I.  195.  IM  bid.  199. 
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fury  of  ihe  bees  against  the  males,  is  not  easy  to  dis- 
cover ;  but  some  conjecture  may  perhaps  be  formed 
from  the  circumstances  last  related.  When  only  males 
are  produced  by  the  queen^  the  bees  seem  aware  that 
something  more  is  wanted,  and  retain  the  males ;  the 
same  is  the  case  when  they  have  no  queen ;  and  when 
one  is  procured,  they  appear  to  know  that  she  would  not 
profit  them  without  the  males.  Their  fury  then  is  con- 
nected with  their  utility :  when  the  queen  is  impre'g^ 
nated,  which  lasts  for  her  whole  life,  as  if  they  knew 
that  the  drones  could  be  of  no  further  use,  and  would 
only  consume  their  winter  stores  of  provision,  they  de^ 
stroy  them ;-  which  surely  is  more  merciful  than  expel- 
ling them,  in  which  case  they  must  inevitably  perish  from 
hunger.  But  when  the  queen  only  produces  males, 
their  numbers  are  not  sufficient  id  cause  alarm ;  and 
the  same  reasoning  applies  to  the  case  when  there  is 
no  queen. 


Having  brought  the  males  from  their  cradle  to  their 
untimely  grave,  and  amused  you  with  the  Tittle  that  is 
known  of  their  uneventful  history,  I  shall  now,  at  last, 
call  you  to  attend  to  the  proceedings  of  the  workers 
themselves ;  and  here  I  am  afraid,  long  as  I  have  de- 
tained you,  I  must  still  press  you  to  expatiate  with  me 
in  a  more  ample  field;  but  the  spectacles  you  will  be- 
hold during  our  excursion  will  repay,  I  promise  you, 
any  delay  or  trouble  it  may  occasion. 

When  I  consider  the  proceedings  of  these  little  crea- 
tures, both  in  the  hive  and  out  of  it,  they  are  so  nume- 
rous and  multifarious,  thai  I  scarcely  know  where  to 
begin.    You  have  already,  however,  heard  much  of 
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their  internal  lal>ours,  in  the  care  and  nurture  of  th^ 
young;  the  construction  of  their  combs ^;  and  their 
proceedings  with  respect  to  their  queens  and  th^ir 
paramours.  It  will  therefore  change  the  scene  a  little, 
if  we  accompany  them  in  their  excursions  to  coUect  .the 
various  substances  of  which  they  have  need^.  On  these 
occasions  the  principal  object  of  the  bees  is  to  furnish 
themselves  with  three  different  materials :— -the  nectar 
of  flowers^  from  which  they  elaborate  honey  and  wax.; 

a  Vol.  I.  2d.  Ed.  375—  and 484— 

b  The  followiag  bestiitxful  lines  by  Professor  Smyth  are  extremely  ap' 
plicable  to  this  part  of  a  bee's  labours: 

^'  Thon  cheerful  Bee  I  come,  freely  corne^ 
And  travel^round  my  woodbine  bower ! 

Delight  me  with  thy  wandering  hum, 
And  rouse  me  from  my  musing  hour; 

Oh !  try  do  more  those  tedious  fields. 

Come  taste  the  sweets  my  garden  yields: 

The  treasures  of  each  blooming  mine. 

The  bud,  the  blossom, — all  are  thine. 

**  And  careless  of  this  noon-tide  heat, 

I'll  follow  as  thy  ramble  guides; 
To  watch  thee  pause  and  chafe  thy  feet, 

And  6;(reep  them  o'er  thy  downy  sides  i 
Then  i^  a  flower's  bell  nestling  lie, 
And  all  thy  envied  ardor  ply  ! 
Then  o'er  the  stem,  tho'  fair  it  grow, 
With  touchTejecting,  glance, and  go.       » 

**  O  Nature  kind  !  O  Inbourer  wise  ! 

That  roam'st  along  the  summer's  ray, 
Glean'st  every  bliss  thy  life  supplies, 

•  And  meet'st  prepared  thy  wintry  day  I 
Go,  envied  go — with  crowded  gates 
The  liive  thy  rich  return  avraits ;  ' 

'Bear.liome  thy  store,  in  triumph  gay,  .    f 

And  shame  each  idler  of  the  day."  , 
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the  pollen  or  fertilizing  duet  of  the  anthers^  of  which 
they  make  what  is  called  bee-bread,  jserving  as  food 
both  to  old  and  young ;  and  the  resinous  substance 
called  by, the  ancients  PropoliSy.Pissocierosy  &c.  used 
in  various  ways  in  rendering  the  hive  secure  and  giv- 
ing the  finish  to  the  combs^    The  first  of  these  sub- 
stances is  the  ptire  fluid  secreted  in  the  nectaries  of 
flowers,  which  the  length  of  their  tongue  enables  them 
to  reach  in  most  bloissoms*    The  tongue  of  a  bee,  you ' 
^re -to  observe^  though  so  long  and  sfprnetimes  so  in- 
flated %  is  not  a  tube  through  which  the  honey  passes^ 
nor  a  pump  acting  by  suction^  but  a  real  tongue  which 
laps  or  licks  the  honey,  and  passes  it  down  on  its  uppet 
sur&ce^  as  we  do^  to  the  mouth,  which  is  at  its  base 
concealed  by  the  mandibles^.    It  is  conveyed  by  this 
brifice  through  the  (esophagus  into  the  first  stomachy 
which  we  call  the  honey-bag,  and  which^  from  being 
very  small^  id  swelled  when  full  of  it  to  a  considerable 
size.     Honey  is  never  found  in  the  second  stomachy 
(which  is  surrounded  with  muscular  rings,  and  resem- 
bles a  cask  covered  with  hoops  irom  one  end  to  the 
other,)  but  only  in  the  fii'st :  in  the  latter  and  the  intes- 
tines the  bee-bread  only  is  discovered.    How  the  wax 
is  secreted,  or  what  vessels  are  appropriated  to  that 
purpose,  is  not  yet  ascertained.  Huber  suspects  that  a 
cellular  su«)stance,  consisting  of  hexagons,  which  lines 
the  membrane  of  the  ivax-pockets,-  may  be  concerned 
in  this  operation.    This  substance  he  also  discovered 
in  humble-bees  (which  though  they  make  wax  have  no 
wax-pockets),  occupying  all  the  anterior  part  or  base  ^ 
df  the  segments  \    If  you  wish  to  see  the  wax-^pockets 

«  Reaum.  V.  ^ItxxvHi./.  I,  2.    blbid./.  7,o.   c  Huber,ii.6r-.Mi./.8, 
tOL.  II.  N 
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in  the  hive^bee,  you  must  press  tlie  abdomen  so  as  to 
cause  it  to  extend  itself;  you  will  then  find  on  each  of 
the  four  intermediate  ventral  segments,  separated  by 
the  carina  or  elevated  central  part,  two  trapeziform 
whitish  pockets,  of  a  soft  membranaceous  texture  :  on 
these  the  laminae  of  wax  are  fox^med,  and  they  are  found 
upon  them  in'  different  states,  so  as  to  be  more  or  less 
perceptible.  1  must  here  observe  that,  besides  Thor- 
ley,  who  seems  to  have  been  the  first  apiarist  that  ob* 
served  these  laminee,  Wildman  was  not  ignorant  of 
them^  nor  of  the  wax  being  formed  from  honey* :  we 
must  not  therefore  permit  foreigners  to  appropriate  ta 
themselves  the  whole  credit  of  discoveries  that  have 
been  made,  or  at  least  partially  made,  by  our  own 
countrymen. 

.  Long  before  Linne  had  discovered  the  nectary  of 
flowers,  our  industrious  creatures  had  made  tiiemselves 
intimate  with  every  form  and  variety  of  them  ;  and  no 
botanist,  even  in  this  enlightened  era  of  botanical  sci« 
ence^  can  coniipare  with  a  bee  in  this  respect.  The 
station  of  these  reservoirs,  eveni^^her^  the  armed  sight 
of  science  cannot  discover  it,  is  in  a  moment  detected 
by  the  microscopic  eye  of  this  animal. 

She  has  to  attend  to  k  double  task — ^to  collect  mate-> 
rials  for  bee*bread  as  well  as  for  honey  and  wax.  Ob- 
serve a  bee  that  has  alighted  upon  an  op^en  flower. 
The  hum  produced  by  the  motion  of  her  wings  ceases, 
and  her  employn^nt  begins.  In  an  instant  she  unfolds 
her  tongue,  which  before  was  rolled  up  under  her  head. 
With  what  rapidity  does  she  dart  this  organ  between 
the  petals  and  the  st$i>mina !  Atone  time  she  extends  it 

a  Wildman,  43. 
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tojtsTuIll  ength,  then  she  cbiitractsit;  ske  mof^es  it 
about  in  all  directions,  so  that  it  may  be  applied  both 
to  the  concave  and  convex  surface  of  a  p^tal,  and  vripe 
them  both ;  and  thus  by  a  virtuous  theft  robs  it  of  all 
its  nectar.  All  the  vrhile  this  is  going  on,  she  keeps 
herself  in  a  constant  vibratory  m6tion.  The  object  of 
the  industrious  animal  is  not^  like  the  more  selfish  but- 
terfly, to  appropriate  thiis  treasure  to  herself.  It  goe^ 
into  the  honey-bag  as  into  a  laboratory,'  where  it  is 
transfer tne4|  into  pure  honey ;  and  When  she  returns 
to  the  hive,  she  regurgitates  it  in  this  form  into  one  of 
.  the  cells  appropriated  to  that  purpose ;  in  order  that, 
after  tribute  is  paid  from  it  to  the  queen,  it  may  consti*" 
tute  a  supply  of  food  for  the  rest  of  the  community. 

In  collecting  honey,  bees  do  not  solely  confine  them-" 
selves  to  floWers,  they  will  sometimes  very  greedily" 
absorb  the  sweet  juices  of  fruits :  this  I  have  frequently 
observed  with  respect  to  the  raspberries  in  my  garden, 
diUd  have  noticed  it,  as  you  may  recollect,  in  a  former 
letter^.  They  will  also  eat  sugar,  and  produce  wax 
from  it ;  hat  from  Huber's  observations,  it  appears  not 
calculated  to  supply  the  place  of  honey  in  the  jelly . 
with  which  the  larvae  are  fed"*.  Though  the  great  mass 
of  the  food  of  bees  is  collected  from  flowers,  they  do 
not  wholly  confine  themselves  to  a  vegetable  diet;  for, 
besides  the  honeyed  secretion  of  the  Aphides,  the  pos- 
session of  which  they  will  sometimes  dispute  with  the 
ants^,  Upon  particular  occasions  they  will  eat  the  eggs 
of  the  queen^  They  are  very  fond  also  of  the  fluid  that 
oosses  from  the  cells  of  the  pupse,  and  will  suck  eagerly 

a  Vol.  1. 2d  Ed.  IdT.  b  Haber,  H.  8g. 
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all  that  is  fluid  in  their  abdomen  after  they  are  destroy*' 
ed  by  their  rivals  ^. — Several  flowers  that  produce  much 
honey  they  pass  by ;  in  some  instances  from  inability  to 
get  at  iU  Thus,  for  this  reason  probably,  they  do  not 
attempt  those  <^the  tfumpet-honeysockle,  (JLonicera 
sempervtrenSy  L.)  which,  if  separated  from  the  germen 
after  they  are  open,  will  yield  two  or  three  drops  of  the 
purest  nectar.  So  that  were  this  shrub  cultivated  with 
that  view,  much  hopey  in  its  original  state  might  be  ob* 
tained  from  a  sm^l  number  of  plants.  In  other  cases, 
it  appears  to  be  tbe  poisonous  quality  of  their  honey 
that  induces  bee&  to  neglect  certain  flowers.  You  have 
doubtless  observed  the  conspicuous  white  nectaries  of 
the  crown  imperial,  (Fritiliaria  imperialism  L.)  and 
that  they  secrete  abundance  of  thii9  fluid.  It  tempts  in 
vain  the  passing  bee,  probably  aware  of  some  noxious 
quality  that  it  pos^e^ses.  The  oleander  (Nerium  Olean* . 
devy  li.)  yields  a  honey  that  proves  fatal  to  thousands  of 
imprudent  flies;  but  our  bees,  more,  wise  and  cautious, 
avoid  it.  Occasionally,  perhaps,  in  particular  seasons, 
when  flowers  are  less  numerous  than  common,  this. ill- 
stinct  of  the  bees  appears  to  fail  them,  or  to  be  over- 
powered by  their  desire  to.  collect  a  sufiicient  store  of 
honey  for  their  purposes,  and  they  sufier  for  their  want 
of  self-denial  •  Sometimes  whole  swarms  have  been  de^^ 
stroyed  by  merely  alighting  upon  poisonous  trees.  This 
happened  to  one  in  the  county  of  West  Chester  in  the 
province  of  New  York,  which  settled  upon  the  branches 
of  the  poisourash  (Rhus  VemiXy  L.).  In  tbe  following 
porning  the  imprudent  animals  were  all  found  dead,  and 
swelled  to  more  than  double  their  usual  size\  Whether 

«  Sebii^chf  4&«  Hober^  i.  179.  b  Nicholson's  Jenma^,  xxiii.  2S7. 
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tlie  honey  extracted  from  the  species  of  the  genus  Jta/- 
mia^  Andromeda^  Rhododendron,  &c.  be  hurtful  to  the 
bees  themselves,  is  not.  ascertained ;  but,  as  has  been 
be&re  observed,  it  is  often  poisonous  to  man*.     The 
Greeks,  as  you  probably  recollect,  in  their  celebrated 
retreat  after  the  death  of  the  younger  Cyrus,  found  a 
kind  of  honey  at  Trebisond  on  the  Euxine  coast,  which, 
though  it  produced  no  &tal  effects  upon  them,  rendered 
those  who  ate  but  Iktle  like  men  very  drunk,  and  those 
who  ate  much  like  mad  men  or  dying  persons;  and 
numbers  lay  upon  the  ground'  as  if  there  had  be^n  a 
defeat.  .  Pbny,  who  mentions  this  honey,  calls  it  mce^ 
nomenon^  and  observes  that  li  is  said  to  be  collected 
from  a  kind  of  Rhododendron,  oi  which  Tournefort 
noticed  two  species  there  **. 

When  the  stomach  of  a  bee  is  filled  with  nectar,  it 
next,  bv  means  of  the  feathered  hairs  ^  with  which  its 
body  is  covered,  pilfers  from  the  flowers  the  fertilizing 
dust  of  the.  anthers,  the  pollen ;  which  is  equally  ne* 
cessary  to  the  society  with  the  honey,  and  may  be  named 
the  ambrosia  of  the  hive,  since  from  it  the  bee*bread  is ' 
made.  Sometimes  a  bee  is  so  discoloured  with  this 
powdet  as  to  look  like  a  different  insect,  becoming 
white,  yellow,  or  orange,  according  to  the  flowers  in 
which  it  has  been  busy.  Reaumur  was  urged  to  visit 
the  hives  of  a  gentleman,  who  on  this  account  thought 
his  bees  were  different  from  the  common  kind^.  He 
suspected,  and  it  proved,  that  the  circumstance  just 
mentioned  occasioned  the  mistaken  notion.  When  th0 
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body  of  the  bee  is  covered  with  farina,  with  the  brushed 
of  its  legs,  especially  of  the  hind  ones,  it  wipes  it  off: 
Qot,  as  we  do  with  our  dusty  clothes,  to  dissipate  and 
disperse  it  in  the  air,  but  to  collect  every  particle  of 
it,  aiid  then  to  knead  it  and  form  it  into  two  littld 
masses,  which  she  places,  one  in  each,  in  the  baskets 
formed  by  hairs"  on  her  hind  legs. 

Aristotle  says  that  in  each  journey  from  the  hive, 
bees  attend  only  one  species  of  flower ** ;  Reaumur, 
however,  seems  to  think  that  they  fly  indiscriminately 
from  one  to  another :  but  Mr.  Dobbs  in  the  Philoso^ 
phical  Transactions^^  and  Butler  before  him,  asserts 
that  he  has  frequently  followed  a  bee  engaged  in  col> 
lecting  pollen,  &c.  and  invariably  observed  that  it  con- 
tinued collecting  from  the  same  kind  of  flowers  with 
which  it  first  began ;  passing  over  other  species,  how-^ 
ever  numerous,  even  though  the  flower  it  first  selected 
was  scarcer  than  others.  His  observations,  he  thinksy 
are  confirmed — and  the  idea.seems  not  unreasonable-^ 
by  the  uniform  colour  of  the  pellets  of  pollen,  and  their 
different  size.  Reaumur  himself  tells  us  that  the  bees 
enter  the  hive,  some  with  yellow  pellets,  others  with 
red  ones,  others  again  with  whitish  ones,  and  that  some* 
times  they  are  even  green  :  upon  which  he  observes, 
that  this  arises  from  their  being  collected  from  parti- 
cular flowers,  the  polleA  of  whose  anthers  is  of  those 
colours'^.  Sprengel,  as  before  intimated^  has  made  an 
observation  similar  to  that  oi  Dobbs.  It  seems  not  im- 
probable  that  the  reason  why  the  bee  visits  the  same 

a  Kirbj,  Monogr.  Jp.  Angh  i.  1. 12.  *♦.  e.  1.  neut.  f.  19.  a.  b, 
b  HisU  Anim,  1.  ix.  c.  40,  c  xlvi.  536. 
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species  of  plants  during  one  excursion  may  be  this: — 
Her  instinct  teaches  her  that  the  grainsof  pollen  ivbich 
enter  into  the  same  mass  should  be  homogeneous,  in 
order  perhaps  for  their  more  effectual  cohesion ;  and 
thus  Providence  also  secures  two  important  ends, — ^the 
impregnation  of  those  flowers  that  require  such  aid, 
by  the  bees  passing  from  one  to  another;  and  thfe 
avoiding  the  production  of  hybrid  plants,  from  the  ap- 
plication of  the  pollen  of  one  kind  of  plant  to  the  stigma 
of  another.  When  the  anthers  are  not  yet  burst,  the 
bee  opens  them  with  her  mandibles,  takes  a  parcel  of 
pollen,  which  one  of  the  first  pair  of  legs  receives  and 
delivers  to  the  middle  pair,  from  which  it  passes  to  one 
of  the  hind  legs. 

If  the  contents  of  one  of  the  little  pellets  be  examined 
under  a  lens,  it  will  be  found  that  the  grains  have  all 
retained  their  original  shape..  A  botanist  practised  in 
the  figure  of  the  pollen  of  the  different  species  of  com- 
mon plants  might  easily  ascertain,  by  such  an  exami- 
nation, whether  a  bee  had  collected  its  ambrosia  from 
one  or  more,  and  also  from  what  species  of  flowers. 

In  the  months  of  April  and  May,  as  Reaumur  telhr 
us,  the  bees  collect  pollen  from  morning  to  evening ; 
but  in  the  warmer  months  the  great  gathering  of  it  is 
from  the  time  of  their  first  leaving  the  hive  (which  is 
sometimes  so  early  as  four  in  the  morning)  to  about 
10  oVlock  A.  M.  About  that  hour  all  that  enter  the 
hive  may  be  seen  with  their  pellets  in  their  baskets; 
but  during  the  rest  of  the  day  the  number  of  those  so 
famished  is  small  in  comparison  of  those  that  are  not. 
In  a  hive,  however,  in  which  a  swarm  is  recently  esta- 
'  blished,  it  is  generally  brought  in  at  all  parts  of  the  day. 
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He  supposes,  in  order  for  its  being  formed  into  pellets, 
that  it  requires  some  moisture,  which  the  heat  evapo* 
rat^B  after  the  above  hour ;  but  in  the  case  of  recently 
colonized  hives,  that  the  bees  go  a  great  way  to  seek, 
it  in  moist  and  shady  places  ^. 

When  a  bee  has  completed  her  lading,  she  returns 
to  the  hive  to  dispose  of  it.  The  honey  is  disgorged 
into  the  honey rpots  or  .cells  destined  to  receive  it,  and 
is  discharged  from  the  honey-bag  by  its  alternate  con^ 
traction  and  dilatation.  A  cell  will  contain  the  eon*: 
tents  of  many  honey«bags.  When  a  bee  comes  to  dis^ 
gorge  the  honey,  with  its  fore  legs  it  breaks  the  thick 
cream  that  is  always  on  the  top,  and  the  honey  which 
it  yields  passes  under  it.  This  cream  is  honey  of  a 
thicker  consistence  than  the  rest,  which  rises  to  the  top 
in  the  cells  like  cream  on  milk :  it  is  not  level,  but  forms 
an  oblique  surface  over  the  honey.  The  cells,  as  you 
know,  are  usually  horizontal,  yet  the  honey  does  not 
run  out.  The  cream,  aided  probably  by  the  general 
thickness  of  the  honey  and  the  attraction  of  the  sides 
of  the  cell,  prevents  this.  Bees,  when  they  bring  home 
the  honey,  do  not  always  disgorge  it;  they  sometimes 
give  it  to  such  of  their  companions  as  have  been  at  wOrk 
within  the  hive^.  Some  of  the  cells  are  filled  with  honey 
for  daily  use,  and  some  with  what  is  intended  for.  a  re* 
serve,  and  stored  up  against  bad  weather  or  a  bad  sea- 
son :  these  are  covered  with  a  waxen  lid^« 

The  pollen  is  employed  as  circumstances  direct^ 

a  Reaum.  v.  SOS.^rcomp.  438.  I  have  8eeiv1>ee8  out  before  it  was  lij^lvt.^ 

Hube  r  ob^rves  that  the  hooeyL  for  store  is  c.onecte<!(  by  the  wai? 

^king  bees  only  (jfbeilles  driere8\  and  that  the  nurses  {abtiUes  nourrice^\ 

gather  no  more  than  what  is  lyanted  for  themselves  and  companiouti  ^\ 

work  in  the  hive.  ii.  66.  c  Reaum.  y.  448. 
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When  the  be^  l^en  with  it  arrived  at  tfae'hWe;^  she 
^ovaetimes  stops  at  the  entrance,  and  very  leistirelyde* 
ISBDchiiig  it  by  piecemeal,  devours  one  or  both  the  pel- 
lets on  her  legs,  chewing  them  with  her  jaws,  and  pass- 

r 

ing  them  then  down  the  little  orifice  before  noticed. 
Sometimes  she  enters  the  hive,  and  walks  upon  the 
icombs ;  and  whether  she  walks  or-  stands,  still  keeps 
beating  her  wings.  By  the  noise  thus  produced,  which 
seems  9,  call  to  some  of  her  fellow-citizens,  three  or 
fonr  go  to  her,  and  placing  themselves  around  her,  be- 
gin to  lighten  her  of  her  load,  each  taking  and  devour^- 
ing  a  small  portion  of  her  ambrosia :  this  they  repeat, 
if  more  do  not  arrive  to  assist  them,  three  or  four 
times,  till  the  whole  is  disposed  o(\    Wildman  ob- 
served them  on  this  occasion  supporting  themselves 
upon  their  two  fore  feet ;  and  making  several  motiomi 
Mih  their  wings  and  body  to  the  right  and  left,  which 
produced  the  sound  that  summoned  ther  assistants ''. 
This  bee-bread,  as  I  said  before,  is  generally  found  in 
the  second  stomach  and  intestines,  but  the  honey  never; 
which  induced  Reaumur  to  think  (but  he  was  mistaken) 
that  the  bees  elaborated  wax  From  it :  and  he  observes, 
that  the  bees  devour  this  when  they  are  busily  en- 
gaged in  constructing  combs ^.     When. more  pollen  is 
collected  than  the  bees  have  immediate  occasion  for, 
they  store  it  up  in  some  of  the  empty  cells.  The  laden 
bee  puts  her  two  hind  legs  into  the  e^]l,  and  with  the 
intermediate  pair  pushes  off  the  pellets.   When  this  is 
done,  she;  or  another  bee  if  she  is  too  much  fatigued 
with  her  day's  labour,  enters  the  cell  with  her  head  . 
^Tsty  and  remains  there  some  time;  she  is  engaged  is\ 

9  lU^vm,  V,  4)8—  b  p.  38*  c  u^  sugr.  41S, 
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dilating  the  pellets,  kneading  tbem,  and  paeking  them 
^iwe ;  and  so  they  proceed  till  the  cell  is  filled*.  A 
large  portion  of  the  cells  of  some  combs  are  filled  witk 
thb  bread,  ivhich  one  while  is  found  in  insulated  cells, 
at  another  in  cells  among^  those  that  are  filled  with 
h«ney  or  brood—Thus  it  is  everywhere  at  hand  for  use. 
You  have  seen  how  ihe  bees  collect  and  eftiploy  two 
of  the  materials  that  I  mentioiied ;  I  must  now  advert 
to  the  third — the  Propolis.  Huber  was  a  long  time  uif- 
eertain  from  whence  the  bees  procured  this  gammy  re* 
sin ;  but  it  at  last  occnrred  to~  him  to  plant  some  enU 
tings  of  a  species  of  poplar  (before  their  leaves  ^erfe 
developed,  when  their  leaf>buds  were  swelling,  and 
l)esmeared  and  filled  with  a  viscid  juice,)  in  some  pots, 
which  he  placed  in  the  way  of  the  bees  that  went  from 
his  hives.  Almost  immediately  a  bee  alighted  upon  ^ 
twig,  and  soon  with  its  mandibles  opened  a  bud,  and 
.drew  frond  it  a  thread  of  the  viscid  matter  which  it 
contained ;  with  one  of  its  second  pair  of  legs  it  took 
it  from  the  mouth,  and  placed  it  in  the  basket :  thus  it 
proceeded  till  it  had  given  them  both  their  load^.  I 
Jiave  myself  seen  bees  very  busy  collecting  it  from  th^^ 
Tacamahaca  (Populus  balsamifera^  Lr.)*  But  this  is  ah 
old  discovery,  confirmed  by  recent  observation ;  foir 
JVf  ouffet  tells  us  from  Cordus,  that  it  is  collected  from 
the  gems  of  tree8,  instancing  the  poplar  and  the  birch  \ 
Riem  observes  that  it  is  also  collected  from  the  pine  and 
fir.  The  propolis  is  soft,  red,  will  pull  out  in  a  thready 
is  aromatic,  and  imparts  a  gold  colour  to  white  po- 
jished  metals.    It  is  employed  in  the  hive  not  only  in 

a  G)mpare  Reauin.4S0,  and  Haber,  ii.24s  with  Wildmao,  40. 
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finishing  the  combs,  ai  I  related  in  my  letter  on  Hftbl« 
tations^;  but  also  in  stopping  every  chink  or  orifice 
by  which  cold,  wet,  or  any  enemy  can  enter.  They 
cover  likewise  with  it  the  sticks  which  support  tfafE^ 
eombs,  and  often  spread  it  over  a  considerable  portion 
of  the  interior  of  the  hive.  Like  the  pellets  of  poUeiiy 
it  is  carried  on  the{>0sterior  tibias,  but  the  masses  are 
lenticular^. 

Mr.  Knight  mentions  sin  instance  of  bees  using  hj\ 
artificial  kind  of  propolis.  He  had  caused  the  decor* 
ticated  part  of  some  tree  to  :be  covered  with  a  c^mei^t 
composed  of  bees- wax  and  turpentine :  finding  this  tp 
their  purpose,  they  attacked  it,  detaching  it  from  the 
tree  by  their  mandibles,  and  then,  as  usual,  passing  it 
from  the  first  leg  to  the  second,  i^nd  so  to  the  third* 
When  one  bee  had  thus  collected  its  load,  anotheir 
often  came  behind  and  despoiled  it  of  all  it  had  c^oIt 
lected ;  a  second  ancf  third  load  were  frequently  lost  ii^ 
the  same. manner ;  and  yet  the  patient  animal  pursued, 
its  labours  without,  showing  any  signs  of  anger  ^.         ,- 

Bees  in  their  excursions  do'not  confine  themselves  to 
the  spot  immediately  contiguous  to  their,  dwelling,  but^ 
when  led  by  the  ^cent  of  honey,  will  go  a  mile  fi*om  it^  , 
Hube^  even  kssigns  to  them  a  radius  of  half  a  league 
round  their  hive  ibr  their  ordinary  excursions ;  yet  from 
this  distance  they  will  discover  honey  with  as  mucli 
certainty  as  if  it  was  within  their  sight.  To  prove 
that  it  is  by  their  scent  that  bees  find  it  out,  h^  put 
some  behind  a  window-shutter,  in.a  place  where  it  could 
not  be  seen,  leaving  the  shutter  just  open  enough  ton 

fe'Voi,  T.  2d  Ed.  500.  b  Rcauin.  iifri \Jtt|>r.  43T— 

c  PhiUs.  Trans,  1807, 242.  ? 
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inseets,  if  they  liked,  to  get  at  it.  In  less  than  a  quar- 
ter of  an  hour  four  bees,  a  butterfly,  and  some  houses 
flies  had  discovered  it.  At  another  time  he  put  some 
into  boxes,  with  little  apertures  in  the  lid,  into  which 
pieces  of  card  were  fitted,  which  he  placed  about  two 
hundred  paces  frotn  his  hives.  In  about  half  an  hour 
the  bees  discovered  them,  and  traversing  them  very  in- 
dustriously, soon  found  the  apertures,  when,  pushing 
in  the  pieces  of  card,  they  got  to  the  honey.  That 
contained  in  the  blossom  of  many  plants  is  quite  as 
much  concealed,  yet  the  acuteness  of  theii^  scent  en« 
ables  them  to  detect  it. 

These  insects,  especially  when  laden  and  returning 
to  their  nest,  fly  in  a  direct  line,  which  saves  both  time 
and  labour.  How  they  are  enabled  to  do  this  with 
such  certainty  as  to  make  foi^  their  own  abode  without 
deviation,  I  must  leave  to  otl^ers  to  explain.  Con- 
nected with  this  circumstance,  and  the  acuteness  of 
their  siuell,  is  the  following  curious  account,  given  in 
the  Philosophical  Transactions  for  1721,  of  the  method 
practised  in  New  England  for  discovering  where  the 
wild  hive^bees  live  in  the  woods,  in  order  to  get  their 
honey.  The  honey-hunters  set  a  plate  containing  ho- 
ney or  sugar  upon  the  ground  in  a  clear  day.  The 
bees  soon  discover  and  attack  it :  having  secured  two 
or  three  that  have  filled  themselves,  the  hunter  lets  one 
go,  which,  rising  into  the  air,  flies  straight  to  the  nest : 
h^  then  strikes  oflT  at  right  angles  with  its  course  a  few 
hundred  yards^  and  letting  a  second  fly,  observes  its 
course  by  his  pocket«compass,and  the  point  where  the 
two  courses  intersect  i^  that  where  the  nest  is  situated '"^ 

II  wasl.  US. 
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Tbe  natural  station  of  bees  is  in  the  cavities  of  de« 
eayed  trees ;  such  trees,  Mr.  Knight  telis  us,  they  \vill 
discover  in  the  closest  recesses,  and  at  an  extraordi- 
nary distance  from  the  hive ;  in  one  instance  it  was  a" 
mile:  and  at  swarming,  they  sometimes  are  inclined  ta 
dettle  in  such  cavities.  After  the  discovery  of  one,  front 
twenty  to  fifty,  who  are  a  kind  of  scouts,  may  be  found 
examining  and  keeping  possession  of  it.     They  seem 

'  to  explore  every  part  of  it  and  of  the  tree  with  the 
greatest  attention,  even  surveying  the  dead  knots  a^nd 
the  likeC  When  a  hive  stands  unemployed,  a  swarm 
will  also  sometimes  send  scouts  to  take  possession  of  it. 
How  long  our  little  active  creatures  repose  before 
they  take  a  second  excursion  I  cannot  precisely  say. 
In  k  hive  the  greatest  part  of  the  inhabitants  generally 
appear  in  repose,  lying  together,  says  Reaumur,,  but 
this  probably  for  a  short  time.     Huber  tells  us,  that 

'  bees  may  always  be  observed  ik  a  hive  with  the  head 
and  thorax  inserted  into  cells  that  contain  eggs,  and ' 
sometimes  into  empty  ones ;  and  that  they  remain  ia 
this  situation  fifteen  or  twenty  minutes  so  motionless, 
that  did  not  the  dilatation  pf  the  segments  of  the  abdo- 
men prove  the  contrary,  they  might  be  mistaken  for 
dead.  He  supposes  their  o*bject  is  repose  from  their 
labours*.  The  queen,  for  this  purpose,  enters  the  large 
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ft  ^liight  in  Phihs.  Tran».  for  4807, ^37 .  ManbaU,  JgricuU.  ofNwfolk, 
,b  It  has  been  supposed,  and  the  supposition  was  adopted- originally  in 
this  work  (Vot,  I.  1st  Ed.  p.  371),  that  tbe  dbject  in  this  case  is  brood- 
ing the  eggs;  but  upon  further  consideration  we  incline  to  Huberts  opi- 
nion, .that  it  has  no  connexion  with  it,  the  ordinary  temperature  of  th^ 
hive  bein^  svfficient  for  this  purpose:  and  the  circmnstance  of  their  en* 
tering  unoccupied  cells  proves  .that  this  attitude  has  no  particular  con- 
nexion with  the  eggs.  Huber^  i.  81?.—"  When  large  pieces  of  comb,"  say» 
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eeUs  of  the  males^  and  continues  in  them  without  md-* 
tioB  a  very  long  time.  £ven  then  the  workers  form  £l 
eircle  f<mnd  her,  and  brush  the*  iineovered  part  of  her 
abdomen.  The  drones  while  reposing  do  not  enter 
the  cells,  but  cluster  in  the  combs,  dnd  sometimes  re-* 
laain  without  stirring  a  limb  for  eighteen  or  twenty 
hours^ 

Reaumur  observes,  that  in  a  hive  the  population  of 
which  amounts  to  18,000,  the  number  that  enter  the 
hive  in  a  minute  is  a  hundred ;  which,  allowing  four-* 
teen  hours  in  the  day  for  their  labour,  makes  84,000  i 
thus  every  individual  must  make  four  excursions  daily, 
and  some  five.  In  hives  where  the  population  was 
smaller,  the,  numbers  that  entered  w«re  comparatively 
greater,  so  as  to  give  six  excursions  or  more  to  each 
bee^.  But  in  this  calculation  Reaumur  does  not  seem 
to  take  into  the  ac^count  those  that  are  employed  within 
the  hive  in  building  or  feeding  the  young  brood ;  which 
must  render  the  excursions  of  each  bee  still  more  nu" 
merons.  He  proceeds  further  to  ground  upon  this 
statement  a  calculation  of  the  quantity  of  bee-bread 
that  may  be  collected  in  one  day  by  such  a  hive ;.  and 
he  found,  supposing  only  half  the  number  to  collect  it, 
that  it  would  amount  to  more  than  a  pound ;  so  that  in 
one  season,  one  such  hive  might  collect  a  hundred 

Wrldman  (p.  45),  "  were  broken  off  and  left  at  tbe  bottom  of  the  hive, 
A  great  number  of  bees  have  gone  and  placed  themselves  upon  them.'^ 
This  looks  like  incubation.  Reaumur  however  affirms  (p.  591)  that  if 
part  of  a  comb  faUs  and  loses  it^  perpendicular  direction,  the  bees,  as  if 
conscious  that  they  would  come  to  nothing,  pull  out  and  destroy  all  the 
larvae.  The}^  might  perhaps  remain  perpendicular  in  the  case  bbserved 
by  Wildman, 
•  a  Reaum.  v«  431.    Hnber^  ii.  212.  b  Reaum.  ▼.  432r~*- 
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pounds  \  What  a  wonderful  idea  does  this  give  of  the 
industry  and  activity  of  these  little  useful  creatures  I 
And  what  a  lesson  do  they  read  to  the  members  of  80« 
cieties  that  have  both  reason  and  religion  to  guide  their 
exertions  for  the  common  good!  Adorable  is  that 
Great  Being  who  has  gifted  them  wit)i  instincts,  which 
render  thetn  as  instructive  to  us,  if  we  yriH  condescend 
to  listen  to  them,  as  they  are  profitable. 

While  I  am  upon  this  part  of  the  story  of  bees,  I 
cannot  pass  over  the  account  Reaumur  has  given  from 
Maillet  of  the  transportation  of  hives  in  IBgypt  from 
one  place  to  another,  before  alluded  to^,  to  enable 
them  to  make  in  greater  abundance  their  collections 
of  honey,  &c.  Towards  the  end  of  October,  when  the 
inundations  of  the  Nile  have  ceased,  and  the  husband- 
men can  sow  their  land,  saintfoin  is  one  of  the  first 
things  that  is  sown;  and  as  Upper  JEgypt. is  warmer 
than  the  Lower,  the  saintfoin  gets  there  first  into  blos- 
som. At  this  time,  bee-hives  are  trsmsported  im  boats 
from  all  parts  bf  Egypt  into  the  upper  district,  and  are 
there  heaped  in  pyramids  upon  the  boats  prepared  to 
receive  them ;  each  being  numbered  by  the  individual 
to  which  it  belongs.  In  this  station  they  remain  some 
days ;  and  when  they  are  judged  to  have  got-  in  the 
harvest  of  honey  and. pollen  that  is  to  be  collected 
there,  they  are  removed  two  or  three  leagues  lower 
down,  where  they  remain  the  same  time ;  and  so  they 
proceed  till  towards  the  middle  of  February,  when 
having  traversed  Egypt,  they  arrive  at  the  sea,  from 
whence  they  are  dispersed  to  their  several  owners.  . 

John  Hunter  observes,  that  when  the  season  for  lay- 

A  B^axm.  V.  434—  l>  Vol.  1. 2d  £d.  33l .    Reaumur,  ▼.  698^ 
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iiig  is  over,  tiiat  for  collectings  Jioney  coines  dn  <!il*. 
ttieans^  probably^  for  making  the  principal  collectioa  of 
it);  and  that  when  the  last  pupa  is  disclosed,  the  cell 
it  deserts,  after  being  cleaiied^  is  immediately  filled 
with  it ;  and  as  soon^asr  lull  is  covered  with  pure  wax  5 
but  this  only  iholds  with  respect  to  the  cells  containing 
honey  for  winter  use,  those  destined  to  receive  that 
which  forms  their  foqc^when  bad  weather  prevents 
them  from  going  out^  being  left  opeu^.  Sometimes, 
when  the  year  is  remarkably  fevouraUe  for  collecting 
Iioney,  the  bees^  will  destroy  many  of  the  larvae  to  make 
rpom  for  it;  but  they  never  meddle  with  the  pupae ^ 
When  no  more  honey  is  to  be  collected,  they  remain 
quiet  in  the  hive  for  the  winten  Mr.  Hunter  found 
that  a  hive  grew  lighter  in  a  cold  thaii  in  a  warm  week ; 
he  found  also^that  in  three  months  (from  November 
10th  to  February  9th)  a  single  hive  lost  72  oz.  ifdram  *** 

Water  is  a  thing  of  the 'first  necedssityto  thede  in-' 
sects';  but  they  are  not  very  delicate  as  to  its  quality^ 
but  rather  the  reverse ;  often  preferring  what  is  stag^ 
nant  and  putrescent,  to  that  of  a  running  stream  ^»  I 
have  frequently  observed,  them  busy  in  corners  moist 
with  urine ;  perhaps  this  is  for  the  sake  of  the  saKn^" 
particles  to  be  there  collected. 

A  Aew^born  bee,  as  soon  a^it  is  able4o  use  itswiiig^ 
seem^  perfectly  aware,  without  any  previous  in^trnc-' 
tion^  what  are  to  be  its  duties^  and  employniients  for  ther 
rest  of  its  life.  It  appears  to  know  that  it  is  born  for 
society,  and  not  for  selfish  pursuits;  and  therefore  i^ 
invariably  devotes  itself  and  its  labours  to  the  benefit 

a  Philos.  TtoM,  n92»  iOO.>    Oomp.  Reaum^  y/450ir 
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of  the  community  to  which  it  belongs.  Wdlung  upon 
the  combs,  it  seeksi  for  the  door  of  the  hive,  that  it  may 
sally  forth  and  be  useful*  Full  of  life  and  activity,  it 
then  takes  its  first  flight ;  and,  ttnconducted  but\by  its 
instinct,  yisit^  like  the  rest  the  sulyects  of  Flora,  ab* 
sorbs  their  nectar,  covers  itself  with  their  ambrosial 
dust)  which  it  kneads  into  a  mass  and  packs  upon  its 
hind  legs ;  and  if  need  be,  gathers  pr<^lis,  itod  returns 
unembarrassed  to  its  own  hive** 

Instances  of  the  expedition  with  which  our  little  fit* 
vourites  accomplish  their  varioiMi  olgects  you  have  had 
several ;  but  this  is  never  more  remarkable  than  when 
they  settle  in  a  new  hive.  At  this  time,  in  twenty^foqr 
hours  they  will  sometimes  coiMroct  a  comb  twenty 
inches  long  by  sev^i  or  eight  wide ;  and  the  hive  will 
be  half  filled  in  five  or  six  days ;  so  that  in  the  first 
fifteen  days  aft  much  wax  is  made  as  in  the  whole  year 
besides^.  . 

In  treating  of  the  various  employments  of  the  bees, 
I, must. not  omit  one  of  the  greatest  importance  to 
them — ^the  ventilation  of  their  abode<  When  you  con* 
sider  the  numbers  contained  in  so  confined  a  space ; 
the  high  temperature  to  which  its  atmosphere  is  raised ; 
and  the  sn&all  aperture  at  which  the  air  principally  en» 
t^S|  you  will  readily  conceive  hoyr  soon  it  must  be  ren- 
dered unfit  for  respiration,  and  be  convinced  that  there 
mast  be  some  means  of  constantly  renewitig  it.  If  you 
feel  disposed  to  think  that  the  ventilation  takes  place, 
as  in  ovr apartments,  by  natural  means,  resulting  from 
the  rarefiiction  of  the  air  by  the  heat  of  the  hive,  and 
the  conseqiioBt  estttblishmeni  of  an  interior  and  exte* 

h  lleauin.  v.  002.  b  Ibid.  656. 
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rior  current — a  simple  experiment  will  satisfy  you  tbaf 
this  cannot  be.  Take  a  vessel  of  the  size  of  a  bee*hive7 
with  a  similar  or  even  somewhat  larger  aperture — in- 
troduce a  lighted  taper,  and  if  the  temperature  be 
raised  to  more  than  140'',  it  will  go  out  in  a  short 
time.  We  must  therefore  admit,  as  Huber  observes*, 
that  the  bees  possess  the  astonishing  faculty  of  attract- 
ing the  external  air,  and  at  the  same  time  of  expelling 
that  which  has  become  corrupted  by  their  respiration. 

What  would  you  say,  should  I  tell  you  that  the  bees 
upon  Ibis  occasion  hare  recourse  to  the  same  instru* 
ment  which  ladies  use  to  cool  themselves  when  ^n 
apartment  is  overheated  ?  Yet  it  is  strictly  the  case* 
By  means  of  their  marginal  hooks,  they  unite  each 
pair  of  wings  into  one  plane  sligbtly  concave,  thus 
acting  upon  the  air  by  a  surface  nearly  as  large  as  pos- 
sible, and  forming  for  them  a  pair  of  very  ample  fans, 
which  in  their  vibrations  describe  an  arch  of  90^.  These 
vibrations  are. so  rapid  as  to  render  the  wings  almost 
invisible.  When  they  are  engaged  in  ventilation^  the 
bees  by  means  of  their  feet  and  claws  fix  themselves  as 
firmly  as  possible  to  the  place  they  stand  upon.  The 
first  pair  of  legs  is  stretched  out  before ;  the  second 
es^tended  to  the  right  and  left;  whilst  the  third,  placed 
very  near  each  o^her^  are  perpendicular  to  the  abdo- 
men, so  as  to  give  that  part  considerable  elevation. 

Maraldi,  and  after  him  Reaumur,  long  ago  noticed 
this  action  of  the  bees;  but  they  attributed  to  it  an  e& 
feet  the  reverse  of  that  which  it  really  produces ;  the 
former  imagining  it  to  occasion  directly  the  high  tem- 
perature of  the  hive,  and  the  latter  indirectly^*    It 

a  H.  339.  b  Reaum.  v.  672» 
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1ra&  reserved  for  Huber  to  discover  the  true  cause  of 
it ;  and  from  him  the  chief  of  what  I  baiTe  to  say  upon  - 
the  subject  will  be  derived  "^i 

Diuring  the  summer  a  certain  number  of  workers — for 
it  is  to  the  workers  solely  that  this  office  is  committed 
— may  always  be  observed  vibi^ating  their  wings  before 
the  entrance  of  their  hive ;  and  the^observant  apiarist 
will  find  upon  examination,  that  a  still  greater  num- 
ber are  engaged  within  it  in  the  same  employment.  All 
those  thus  circumstanced  that  stand  without,  turn  their 
head  to  the  entrance  ;  while  those  that  stand  within^ 
turn  their  back  to  it.  The  station  of  these  vedtilators 
is  upon  the  floor  of  the  hive.  They  are  usually  ranged 
in  files,  that  terminate  at  the  entrance ;  and  sometimes^ 
but  not  constantly,  form  so  many  diverging  rays,  pro* 
bably  to  give  room  for  comers  and  goers  to  pass.  The 
number  of  ventilators  in  action  at  the  same  time  varies  i 
it  seldom  much  exceeds  twenty,  and  is  often  more  cir« 
camscribed.  The  time  also  that  they  devote  to  this 
fimcrion  is  longer  or«shorter  according  to  circum- 
stances :  some  hare  been  observed  to  continue  their 
vibrations  for  nearly  half  an  hour  without  resting, 
suspending  the  action  for  not  more  than  an  instant,  as 
it  should  seem  to  take  breath.  When  one  retired, 
another  occupies  its  place ;  so  that  in  a  hive  well 
peopled  there  is  never  any  interruption  of  the  sound 
or  bumming  occasioned  by  this  action;  by  which  it  may 
always  be  known  whether  it  be  going  on  or  npt.^ 

This  bumming  is  observable  not  only  during  the 
heats  of  summer,  but  at  all  seasons  of  the  year.  It 
sometimes  seems  even  more  forcible  in  the  depth  of 

«Ilubpr,ii.  338— S62. 
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winter  than  when  the  temperature  of  the  atmoapb^re 
is  higher.  An  employment  §0  <3on8tant,  which  always 
occupies  a  certain  number  of  bees,  must  produce  as 
constant  an  effect.  The  column  of  air  once  disturbed 
within,  must  give  place  to  that  without  the  hive :  thus 
a  current  being  established,  the  ventilation  will  be  per* 
petual  and  complete. 

To  be  convinced  that  such  an  effect  i»  produced,  ap 
proach  your  hand  to  a  vcfntilating  bee,  and  you  will 
Snd  that  she  causes  a  very  perceptible  motion  in  the 
air.  Huber  tried  an  experiment  siill  more  satisfkc* 
tory.  On  a  calm  day,  at  the  time  when  the  bees  had 
returned  to  their  habitation — having  fixed  a  screen  be- 
fore the  mouth  of  the  hive  to  prevent  his  being  misled 
by  any  suddeii  motion  of  the  external  air-^fae  placed 
within  the  screen  little  anemometers  or  wind-gauges, 
made  of  bits  of  paper,  feather,  or  cotton,  suspended  by 
a  thread  to  a  crotch*  No  sooner  did  they  enter  the 
atmosphere  of  the  bees  than  they  were  put  in  motion^ 
being  alternately  attracted  and  repelled  to  and  from  the 
aperture  of  the  hive  with  considerable  rapidity.  These 
attractions  and  repulsions  were  proportioned  to  the 
number  of  bees  engaged  in  ventilation,  and,  thf>ugh 
sometimes  less  perceptible,  were  never  entirely  sus* 
pended.  Bumens  tried  a  similar  experiment  in  the 
winter,  when  the  thermometer  stood  in  the  shade  at  33^. 
Having  selected  a  well-peopled  hive,  the  inhabitants  of 
which  appeared  full  of  life  and  sufficiently  active  in  the 
interior,  and  luted  it  all  around,  except  the  aperture  to 
the  platform  on  which  it  stood,  he  stuck  in  the  top  a 
pieo6  of  iron  wire  which  terjninated  in  a  hopk,  to  which 
he  fastened  a  hair  with  Mi>^^i  square  of  very  thin 
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paper  ai  the  other  end ;  this  was  exactly  opposite  to  the 
aperture,  at  the  distance  of  about  an  inch  from  it.  As 
soon  as  the  apparatus  was  fixed,  the  hair  with  its  paper 
pendulum  began  to  oscillate  more  or  less,  the  greatest 
oscillations  on  both  sides  being  an  inch,  by  admeasure- 
ment, from  the  pei'pendieular :  if  the  paper  was  moved 
by  tbrce  to  a  greater  distance,  the  vibrations  did  not 
take  place,  and  the  apparatus  remained  at  rest.  He 
then  made  an  opening  in  the  top  of  the  hive,  aii4 
poured  in  some  liquid  honey :  soon  after  there  arose  a 
hum,  the  movement  in  the  interior  increased,  and 
some  bees  came  out.  The  oscillations  of  the  pendu<« 
lum  upon  this  became  more  frequent  and  intense,  and 
extended  to  fifteen  lines  or  an  inch  and  a  quarter  from 
the  perpendicular ;  but  when  the  paper  was  removecl 
to  a  greater  distujrice  frpm  the  /aperture  it  remained  at 
r^st^ 

Huber^  at  the  proposal  of  M.  de  8a>issure,  in  order 
to  ascertain  whether  artificial  ventilators  would  pro^ 
duce  an  analogous  effect,  got  a  mechanical  friend  to 
construct  for  him  a  little  mill  with  eighteen  sails  of  tin. 
He  also  prepared  a  large  cylindrical  vase,  into  which 
he  could,  at  an  aperture  in  the  box  upon  which  it  was 
fixed,  introduce  a  lighted  taper.  In  one  side  of  this 
box  was  another  aperture  to  represent  that  of  a  hhe^ 
but  larger.  The  ventilator  was  placed  beipw,  and 
luted  at  the  points  of  contact,  and  anemometers  were 
suspended  before  theaperture.  The  first  experiment 
was  the  introduction  of  the  taper,  without  putting  the 
ventilator  in  motion*  Though  the  ciipacity  of  the  vesv 
sel  was  about  3^38  cubic  inches,  the  flame  soon  di^|r 
nished,  and  went  out  in  «boul  isjght  minutes,  apd  the 
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anemometers  continued  motionless.  The  same  expe« 
riment  was  next  repeated  with  the  door  shut,  with 
precisely  the  same  result.  After  the  air  of  the  vessel 
had  been  renewed,  the  taper  was  again  introduced, 
and  the  ventilator  set  in  motion  :  immediately,  as  ap- 
peared by  the  oscillations  of  the  anemometers,  two 
currents  of  air  were  established,  and  the  brilliancy  of 
the  flame  was  not  diminished  during  the  whole  course 
of  the  experiment,  which  might  have  been  prolonged 
for  an  indefinite  time.  A  thermometer  placed  in  the 
lower  part  of  the  apparatus  rose  to  11^;  and  the 
temperature  was  evidently  still  more  elevated  at  the 
top  of  the  receiver. 

The  Creator  often  has  one  end  in  view  in  the  ac- 
tions of  animals,  (and  nothing  more  conspicuously  dis-i 
plays  the  invisible  hand  that  governs  the  universe,) 
while  the  agents  themselves  have  another.  This  pro«! 
bably  is  the  case  in  the  present  instance,  since  we  can 
scarcely  suppose  that  the  bees  beat  the  air  with  their 
wings  in  order  to  ventilate  the  hive,  but  rather  to  re-* 
lieve  themselves  from  some  disagreeable  sensation  which 
oppresses  them.  The  following  experiments  prove  that 
one  of  their  objects  in  this  action,  as  it  is  with  ladies 
when  they  use  their  fans,  is  to  cool  themselves  when 
they  suffer  from  too  great  heat.  When  Huber  once 
opened  the  shutter  of  a  glazed  hive,  so  that  the  solar 
raysf  darted  upon  the  combs  covered  with  bee«,  a  hum<! 
ming,  the  sign  of  ventilation,  soon  was  heard  amongst 
them,  while  those  which  were  in  the  shade  remained 
tranquil.  The  bees  composing  the  clusters  which  often 
are  suspended  from  the  hives  in  sumtner,  when  they  are 
in^omino^ed  by  the  heat  of  the  sun,  fan  theniselves  with 
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great  eliergy.  But  if  by  any  means  a  shadow  is  cast  oyer 
any  portion  of  the  group^  the  ventilation  ceases  there, 
while  it  continues  in  the  part  which  feels  the  heat  of 
the  sun.  The  same  cause  produces  a  similar  effect  upon 
bumble-bees,  wasps,  and  hornets. 

Amongst  the  bees,  however,  it  is  remarkable  that 
ventilation  goes  on  even  in  the  depth  of  winter,  when 
it  cannot  be  occasioned  by  excess  of  heat. — This  there- 
fore can  only  be  regarded  as  a  secondary  cause  of  the 
phenomenon.  From  other  experiments,  which,  having 
already  detained  you  too  long,  I  shall  not  here  detail, 
it  appears  that  penetrating  and  disagreeable  odours 
produce  the  same  effect^.  Perhaps,  though  Huber 
does  not  say  this,  the  odour  produced  by  the  congre- 
gated myriads  of  the  hive  may  be  amongst  the  princi- 
pal motives  that  impel  its  inhabitants  to  this  necessary^ 
action. 

Whatever  be  the  pro'ximate  cause,  it  is  I  trust  now 
evident  to  you,  that  the  Author  of  nature,  having  as- 
signed to  these  insects  a  habitatioa  into  which  the  air 
cannot  easily  penetrate,  has  gifted  them  with  the  means 
of  prei^enting  the  fatal  effects  which  would  result  from 
corrupted  air.  An  indirect  effect  of  ventilation  is  the 
elevated  temperature  which  these  animals  maintain, 
without  any  effort,  in  their  hive: — ^butupon  this  I  shall 
enlarge  hereafter. 

Bees  are  extremely  neat  in  th^ir  persons  and  habi-  \  / 
tations,  and  remove  all  nuisances  with  great  assiduity,  if 
at  least  as  iar  as  their  powers  enable  them.    Some-  ^ 
times  slugs  or  snails  will  creep  into  a  hive,  which  with 
all  their  address  they  cannot  readily  expel  or  carry  out. 

«  Huber^ii.  359^ 
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Bipt  here  their  instinct  is  at  no  loss ;  for  they  hill  them^ 
and  afterwards  embalm  them  with  propolis,  so  as  to 
prevent  any  offensive  odours  from  incommoding  them* 
An  unhappy  snail,  that  had  travelled  up  the  sides  of  a 
glazed  hive,  and  which  they  could  not  come  at  with 
their  stings,  they  fixed,  a  monument  of  their  vengeance 
and  dexterity,  by  laying  this  substanceall  around  the 
mouth  of  its  shell  ^,  When  they  expel  their  excrff<* 
ments,  they  go  apart  that  they  may  not  defile  their 
companions:  and  in  winter,  when  prevented  by  ex* 
treme  cold,  or  the  injudicious  practice  of  wholly  closing 
the  door  of  the  hive,  from  going  oiA  for  this  purpose) 
their  bodies  sometimes  become  so  swelled  firom  the  ac* 
cumulation  of  feces  in  the  intestines,  that  when  at  last 
able  to  get  out  they  can  no  longer  fly,  so  that  ftUing 
to  the  ground  in  the  attempt,  they  perish  with  cold,  the 
sacrifice  of  personal  neatness^.  When  a  bee  .is  disr 
cloiied  from  the  pupa  and  has  left  its  ce^l,  a  worker 
comes,  and  taking  out  its  envelope  carries  it  from  the 
hive ;  another  reir  r^ves  the  exuviae  of  the  larva,  and  a 
third  any  filth  or  ordure  that  may  remain,  or  any  pieces 
of  wax  that  may  have  &llen  in  when  the  nascent  image 
broke  from  its  confinement.  But  ibey  pever  attempt 
to  remove  the  internal  lining  of  silk  that  covers  the 
walls,  spun  by  the  larva  previous  to  its  metamorphosis, 
because,  instead  of  being  a  nuisance,  it  renders  the  ceU 
more  solid  ^. 

Having  now  described  to  you  the  usual  employments 
of  my  little  favourites  both  within  doprs  and  without, 
I  shall  next  enlarge  a  little  upon  their  language,  mer 

a  aeaum.  y.  442.  b  BoDoer  On  Bees^  102, 
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moiy,  tempers,  manners,  and  some  other  partd  of  their 
hisiory. 

^'  Brutes"  (it  is  the  redaark  of  Mr.  Knight)  ^'  have 
language  to  express  isentiments  of  love,  of  fear,  of  an« 
ger;  but  they  seem  unable  to  transmit  any  impression 
they  have  received  from  external  objects,  fiut.the  la&« 
guage  of  bees  is  more  extensive;  if  not  a  language  of 
ideas^  it  is  something  very  similar^."    You  have  seen 
above  that  the  organ  of  the  language  of  ants  is  their 
antennsB^    Huber  has  proved  satis&ctori^y,  that  these 
parts  have  the  same  us^  with  the  bees.    He  wished  tp 
ascertain  whether,  when  they  had  lost  a  queen- (Intel* 
ligence  which  traverses  a  whole  hive  in  about  an  hour) 
^ey  discovered  the  sad  event  by  their  smell,  their 
touch,  or  any  unknown  cause.     £|e  first  divided  a  hive 
by  a  grate,  which  kept  the  two  portions  about  three  or 
foujp  lines  apart;  so  that  they  could  not  come  at  each 
other,  thoiigh  scent  would  pass.   In  that  part  in  which 
there  was  no  queen,  the  bees  were,  soon  in  great  agi* 
tation;  and  as  they  did  not  discover  her  where  she  was 
confined,  in  a  short  time  they  began  to  construct  royal 
cells,  whicH  quieted  them.    He  next  separated  them 
by  a  partition  through  if^hich  they  could  pass  their  ani- 
tennfi?,  but  not  their  heads.    In  this  case  the  bees  all 
remained  tranquil,  neither  intermitting  the  care  of  the 
Inroed,  nor  abandoning  their  other  employments ;  nor 
did  they  begin  any  royal  cell.    The  means  they  used 
to  assure  themselves  that  their  queen  was  in  their  vi« 
jcinity  and  to  communicate  with  her,  was  to  pass  their 
anieeiMe  through  the  openings  of  the  grate.    An  infi- 
nite nuiQber  of  the.^^e  organs  might  be  seen  at  once^  as 

a  ii  Fiji/Off.  Tranit  ]ifi07,  fSO^ 
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h  were,  HMfviring,  in  all  directions ;  and  the  queen  was 
tibeerved  answering  these  anxious  inquiries  of  her  sub* 
je€%8  in  the  most  marked  manner ;  for  she  was  alwdys 
fiM(tened  by  her  feet  to  the  grate,  crossing  her  antennas 
with  those  of  the  inquirers.  Various  other  experiments^ 
which  are  too  long  to  relate,  prove  the  importance  of 
these  organs  as  the  instrument  of  communicating  With 
each  other,  as  well  as  to  direct  the  bee  in  all  its  pro- 
ceedings*.  Besides  their  antennae,  the  bees  also  cause 
themselves  to  be  understood  by  certain  sounds,  not  in« 
deed  produced  by  the  mouth,  but  by  other  parts  of 
their  body : — ^but  upon  this  subject  I  shall  have  occa- 
sion to  enlarge  hereafter. 

That  bees  can  remember  agreeable  sensations  a^ 
least,  is  evident  from  the  following  anecdote  related  by 
Huber. — One  autumn  some  honey  was  placed  upon  a 
window — the  bees  attended  it  in  crowds.  The  honey 
was  taken  away,  and  the  window  closed  with  a  shutter 
all  the  winter.  In  the  spring,  when  it  was  re-opened, 
the  bees  returned,  though  no  fresh  honey  had  been 
placed  there  ^. 

Prom  the  earliest  times  our  little  citizensof  the  hive 
J  liave  had  the  character  of  being  an  irritable  race. 
Their  anger  is  without  bounds,  says  Virgil ;  and  if  they 
are  molested,  this  character  is  no  exaggeration.  Some 
individuals,  however,  they  will  suffer  to  go  near  their 
hives,  and  to  do  almost  any  thing :  and  there  are  others 
to  whom  they  seem  to  take  such  an  antipathy,  that  they 
will  attack  them  unprovoked.  A  great  deal  will  probably 
depend  upon  this— whether  any  thing  has  happened  lo 
put  them  out  of  humour.  The  bees  usiially  do  not  attack 

a  Huber,  iK  407—  b  Ibid.  3t5. 
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tte;  Imt  I  A^Mioudbei  wie  day  iast  year,  wken  the  as*- 
paragus  was  in  blosiioin,  wlricfaalaygejumuiwr  weinuaiU 
tending,  I  happened  to  go  between  my  aspas^nsbeds; 
which  discomposed  them  so  much,  that  I  was  obliged 
to  retreat  with  hasty  steps,  and  some  of  them  flew  after 
me ;  I  escaped  however  unstung.  Thorley  relates  an 
taecdote  of  a  g^ntl^man,  who  desirous  of  securing  a 
swarm  of  bees  that  bad  settled  in  a  hollow  tree,  rashly 
undertook  to  dislodge  them.  He  succeeded ;  but  though 
he  had  used  the  precaution  of  securing  his  head  and 
hands,  he  was  so  stung  by  the  furious  animals^  that  tt 
violent  feveir  was  the  consequence,  and  his  recovery 
was  for  some  time  doubtful.  The  strength  of  his  con* 
stitution  at  length  prevailed ;  and  the  hole  of  the  tree 
being  stopped,  the  survivors  of  the  battle  settled  upon 
|i  branch,  were  hived,  and  became  the  dear-bought 
property  of  their  conqueror*. 

In  Mungo  Park's  last  mission  to  Africa,  he  was  much 
annoyed  by  the  attack  of  bees,  probably  of  the  same 
tribe  with  our  hive-bee.  His  people,  in  search  of  honey, 
disturbed  a  large  colony  of  them.  The  bees  sallied 
forth  by  myriads,  and  attacking  men  and  beasts  indis- 
criminately, put  them  all  to  the  rout.  One  horse  and 
six  asses  were  either  kilted  or  missing  in  consequence 
of  their  £ittack;  and  for  half  an  hour  the  bees  seemed 
to  have  completely  put  an  end  to  their  journey.  Isaaca 
upon  another  occasion  lost  one  of  his  asses,  and  one  of 
his  men  was  almost  killed  by  them^. 

.  a  Thorley,  16^     The  Psalmist  alludes  to  the  fury  of  these  ^eaUiiesy 
'wheo  i|3  says  of  his  encinies,  ^'  They  compassed  me  about  like  bees." 
Ps.  cxviii.  1?. 
b  Park's  Last  Mission,  153.  29T.     Corop.  Journal,  331. 


S04,  PERFECT  SOCIETIES  Ofr  INSECTS* 

Bee6|  however,  if  they  are  not  molested,  are*  nbt 
usually  ill-tempered :  if  you  make  a  captive  of  their 
queen,  they  will  cluster  upon  your  head,  or  any  other 
part  of  your  body,  and  never  attempt  to  sting  you*  I 
remember,  when  a  boy,  seeing  the  celebrated  Wildman 
exhibit  many  feats  of  this  kind,  to  tbe  great  astonish- 
ment and  apprehension  of  the  uninformed  spectators 
The  writer  lately  quoted  (Thorley)  was  assisted  once 
by  bis  maid-servant  to  hive  a  swarm.  Being  rather 
afraid,  she  put  a  linen  cloth  as  a  defence  over  her  head 
and  shoulders.  When  the  bees  were  shaken  from  the 
tree  on  which  they  had  alighted,  the  queen  probably 
settled  upon  this  cloth ;  for  the  whole  swarm  covered 
it,  and  then  getting  under  it,  spread  themselves  over 
her  face,  neck,  and  bosom,  so  that  when  the  cloth  was 
removed  she  was  quite  a  spectacle.  She  was  with  great 
difficulty  kept  from  running  off  with  all  the  bees  upon 
her ;  bilt  at  length  her  master  quieted  her  fears,  and 
began  to  search  fo^  the  queen.  He  succeeded ;  iind 
hoped  whep  be  put  her  into  tha  hive  that  the  bees 
would  follow :  but  they  only  ^seemed  to  cluster  more 
closely.  Upon  a  second  search  he  found  another  queen, 
(unless  the  same  had  escaped  and  returned,)  whom 
seis&ing,  he  placed  in  the  hive.  The  bees  soon  missed, 
her,  and  crowded  after  her  into  it ;  so  that  in  the  space 
of  two  or  three  minutes  not  one  was  left  upon  the  poor 
terrified  girl.  After  this  escape,  she  became  quite  a 
heroine,  and  would  undertake  the  most  hazardous  em*r 
ployments  about  the  hives*. 

Many  means  have  been  had  recourse  to  for  the  di- 
spersion of  mobs  and  the  allaying  of  popular  tutnults^ 

aXhofic)',  130— 
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In  St.  Petersburgh  (so  travellers  say)  a  fire-engine 
playing  upon  them  does  not  always  cool  their  cfaoler; 
but 'Were  a  few  hives  of  bees  thus  emplbyed,  their  dis* 
cC^rafiture  would  be  certain.  The  experiment  has  been 
tried.  -Lesser  tells  us,  that  in  15^5,  during  the  confu* 
sion  occasioned  by  a  time  of  war,  a  mob  of  peasants  as- 
sembling in  Hohnstein  (in  Thuringia)  attempted  to  pil- 
lage the  house  of  the  minister  of  Elende ;  who  having 
in  vain  employed  all  his  eloquence  to  dissuade  them 
from  their  design,  ordered  his  domestics  to  fetch  his 
bee-hives,  and  throw  them  in  the  middle  of  this  furious 
mob.  The  efiect  was  what  might  be  expected ;  they  were 
immediately  put  to  flighty  and  happy  if  they  escaped  un- 
stung*. 

The  anger  of  bees  is  not  confined  to  man ;  it  is  not 
seldom  excited  against  their  own  species.  From  what 
I  have  said  above  respecting  the  black  bees^  and  their 
&te,  it  seems  not  improbable  that,  when  the  workers  ^. 
become  too  old  to  be  useful  to  the  community,  they  are  ^^  "^ 
either  killed,  or  expelled  the  society    Reaumur,  who  2' 
observed  that  the  inhabitants  of  the  same  hive  had  often 
mortal  combats,  was  of  opinion  that  this  was  their  ob- 
ject in  these  battles'",  which  take  place,  he  observes,  in 
fine  or  warm  .weather.    On  these  occasions  the  bees 
are  sometimes  so  eager,  that  es^amining  them  with  a 
lens  does  not  part  them : — their  whole  object  is  to  pierce 
each  other  with  their  sting,  the  stroke  of  which,  if  once 
it  penetrates  to  the  muscles,  is  mortal.    In  ihese  en- 
gagements the  conqueror  isjiot  always  able  to  extri- 
cate this  weapon,  and  then  both  perish.  The  deration    . 
of  the  conflict  is  uncertain;  sometimes  it  lasts  an  hpur, 

a  Lesser,  Z.  ii.  171.         b  Sre  above,  j^.  128.        c  Hcaum.  v.  S60-365. 
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and  9^t  others  is  very  soon  determined :  and  oecaiswii' 
ally  it  happens  that  both  parties^  fatigued  and  despair-^ 
jng  of  victory,  give  up  the  contest  and  Uy  away. 

But  the  wars  of  bees  are  not  confined  to  single  coat-* 
bats;  general  actions  now  and  then  take  place  between 
two  swarms.  This  happens  when  one  takes  a  &ncy  to 
a  hive  that  another  has  pre-occupied.  In  fine  warm 
weather^  strangers,  that  wish  to  be  received  amongst 
them,  meet  with  but  an  indifierent  welcome,  and  a 
hloody  battle  is  the  consequence.  Reaumur  witnessed 
one  that  lasted  a  whole  afternoon,  in  which  many  vie-* 
tims  felL  In  this  case  the  battle  is  still  between  indi** 
viduals,  who  at  one  time  decide  the  business  within  the 
hive,  and  at  another  at  some  distance  without^ .  In  the 
former  case  the  victorious  bee  flies  away,  bearing  her 
victim  under  her  body  between  her  legs,  sometimes 
taking  u  longer  and  sometimes  a  shorter  flight  before 
she  deposits  it  upon  the  ground. — She  then  takes  her 
repose  'near  the  dead  body,  standing  upon  her  four  an« 
terior  legs,  and  rubbing  the  two  hinder  ones  against 
each  other*  If  the  battle  is  not  concluded  within  the 
hive,  the  enemy  is  carried  to  a  little  distance,  and  then 
dispatched. 

This  strange  fury  however  dQes  not  always  show 
itself  6n  this  occasion;  for  now  and  then  some  friendly 
intercour^  seems  to  take  place.  Bees,  from  a  hive  in 
Mr.  Knight^s  garden,  visited  those  in  that  of  a  cottager, 
a  hundred  yards  distant,  considerably  later  than  their 
usual  time  of  labour,  every  bee  as  it  arrived  appearing 
to  be  questioned.  On  the  tenth  morning,  however,  the 
intercourse  ceased,  ending  in  a  furious  battle.  On 
another  occasion,  an  intimacy  took  place  between  two 
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Jiives  of  his  own^  at  twice  the  distance,  which  cettftd 
on  the  fifth  day.  Sometimes  he  observed  that  thia  tmash 
munication  terminated  in  the  union  of  two  swanns;  as 
in  one  instance,  where  a  swarm  had  taken  {JossessioD 
of  a  hollow  tree%  it  is  probable  that  the  receptioa  of 
one  swarm  by  another  may  dejpeB4  upon  their  num- 
bers, and  the  fitness  of  th«^ii'  station  to  accommodale 
them.  Thorley  witnessed  a  battle  of  more  than  two 
days  contin  uance,  occasioned  by  a  strange  swarm  forcing 
their  way  into  a  hivef^.  Two  swarms  thsd:  rise  at  the 
same  time  sometimes  fight  till  great  numbers  have  been 
destroyed,  or  one  ofothe  queens  slain,  when  both  sides 
cease  all  their  enmity  and  unite  under  the  survivor  ^ 

These  apiarian  battles  are  often  fought  in  defence 
of  the  property  of  the  hive.  Bees  that  are  ill  managed, 
and  not  properly  fed,  instead  of  Collecting  fi)r  then* 
Mlves,  will  now  and  then  get  a  habit  of  pillaging  from 
their  more  industrious  neighbours :  these  are  called  by 
Schirach  ci^rsair  bees,  and  by  English  writers,  robbers. 
They  make  their  attack  chiefly  in  the  latter  end  of  Ju* 
ly,  and  during  the  month  of  August.  At  first  they  act 
with  caution,  endeavouring  to  enter  by  stealth ;  and 
then,  emboldened  by  success,  come  in  a  body.  If  one 
of  the  queens  be  killed,  the  attacked  bees  unite  with  the 
assailants,  take  up  their  abode  with  them,  and  assist 
in  plundering  their  late  habitation^.  Schirach  very 
gravely  recommends  it  to  apiarists  ithose  hives  are 
attacked  by  these  depredators,  to  give  the  bees  some 
honey  mixed  with  brandy  or  wine,  *to  increase  and 

a  Philos.  Trans.  180T,  931—  b  166.  c  Thorley,  ibid.     Com  p. 

Mills  On  Beesy63,  d  Comp.  Schirach,  49.     Mills;62—  Thorley, 
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ioflame  their  courage,  that  they  may  more  resolutely 
defend  their  property  against  their  piratical  assaitants^j 
It  is  however  to  be  apprehended,  that  this  method  of 
making  them  pot-valiant  might  induce  them  to  atta<^k 
their  neighbours,  a^  well  as  to  defend  themselves. 

Sometimes  combats  take  place  in  which  three  or  four 
bees  attack  a  single  individual,  not  with  a  design  to 
kill,  but  merely  to  rob :  (mio  seizes  it  by  one  leg,  another 
by  another;  till  perhaps  there  are  two  on  each  side, 
each  having  hold  of  a  leg,  or  they  bite  its  head  or 
thorax.  But  as  soon  as  the  poor  animal  that  is  thus 
haled  about  and  maltreated  unfolds  its  tbngue,  one  of 
the  assailants  goes  and  sucks  it  with  its  own,  and  is 
followed,  by  the  rest,  who  then  let  it  go.  These  in* 
sects,  however,  in  their  ordinary  labours  are  very  kind 
and  helpful  to  eacli  other ;  I  have  often  seen  two,  at 
the  aame  moment,  visit  the  same  flower,  and  very 
peaceably  despoil  it  of  its  treasures,  without  any  con-* 
tention  for  the  best  share. 

As  the  poison  of  be^s  exhales  a  penetrating  odour, 
M.  Huber  was  curious  to  observe  the  eifect  it  might 
produce  upon  them.  .Having  extraqted  with  pincers 
the  sting  of  a  bee  and  its  appendages  impregnated  with 
poisoii,  he  presented  it  to  some  workers,  which  were 
settled  very  tranquilly  before  the  gate  of  their  man* 
sion.  Instantaneously  the  little  party  wa»  alarmed ; 
none  boweyer  took  flight,  but  two  or  three  darted  vfpon 
the  poisoned  instrument,  and  one  angrily  attacked  the 
observer.  When  however  the  poison  was  coagulated, 
they  were  not  in  the  least  afiected  by  it — ^A  tube  im- 
pregnated with  the  odpur  of  poison  recently  ejected 
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\}Biog  presented  to  them,  affected  them  in  the  fiimie 
ma^Ber  %  This  circumstance  may  sometimes  occasion 
battles  amongst  them,  thlEit  are  hot  otherwise  easy  to  be 
accounted  for^ . 

Anger  is  no  useless  oir  hurtful  passion  in  bees ;  it  is 
necessary  to  them  for  the  preservation  of  themselves 
and  their  property^  which,  besides  these  of  their  own 
.species,  are  exposed  to  the  ravages  of  numerous  ene^ 
mies.  Of  these  I  have  already  enumerated  several  of 
the  chjkssof  inserts,  and  also  some  beasts  and  birds  that 
have  a  taste  for  bees  and  their  produce  ^.  The  Meropi 
Apiaster  (which  has  been  taken  in  Englaiid),  the  lark 
and  other  birds  catch  them  as  they  fly.  Even  the  frog 
andthejtoad  are  said  to  kill  great  numbers  of  bees^j 
And  many  that  &1}  into  the  water  probably  become  the 
.prey  of  fish.  The  mouse  also^  especially  the  field- 
mouse,  in  winter  often  commits  great  ravages  in  a  hive^  ^ 
jf  the baseand  orifices  are  not  well  secured  and  stopped  ^^ 
Thorley  once  lost  a  stock  by  mice,  which  made  a  nest 
^nd  produced  young  amongst  the  combs  ^»  The  tit- 
mouse, according  to  the  same  author,  will  make  a  noise 
at  the  door  of  the  l^ive,  and  when  a  bee  comes  out  to  see 
what  is  the  matter^  will  seize  and  devour  it;  He  has 
known  them  eat  a  dozen  at  a  time*  The  swallows  will 
assem^ble  round  the  hires  and  devour  them  like,  grains 
of  com**  I  need  only.mention  spiders,  in  whose  webs- 
they  sometimes  meet  with  their  end,  and  earwigs  and 
anfSy  which  creep  into  the  hive  and  steal  the  honey  ^ 

Upon  this  subject  of  the  enemies  of  bees,  I  cannot 
persuade  myself  to  omit  the  account  Mr.  White  has 
given  of  aa  idiot-boy)  who  from  a  child  showed  a  strong 

•  iU  386-^  b  Vol.  T.  2d  Ed.  164,  and  8S0»  SSS. 
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propensity  to  bees.  They  wei*e  his  food,  hts  assuseflieilt', 
his  sole  object.  In  tbe  urinter  he  doaed  away  his  time 
in  his  father's  house,  by  tbe  fire«side,  in  a. torpid  state, 
seldom  leaving  the  chimney-corner :  but  in  summer  be 
was  all  alert  and  in  quest  of  his  game.  Hive-bees, 
humble-bees,  and  wasps  were  his  prey  wherever  he 
found  them.  He  bad  no  apprehension  from  their 
sti]ig$,  but  ^ould  seize  them  with  naked  bauds,  a^d 
at  once  disarm  them  of  their  weapons^  ft«d  suck  their 
bodies  6>r  the  sake  of  their  honey-ibags.  Sometimes  he 
would  iill  his  bosom  between  his  shirt  and  skin  with 
these  animals ;  and  sometimes  he  endeavoured  to  e<^n^ 
fine  them  in  bottles.  He  was  very  injurious  to  metk 
that  kept  bees;  for  he  would  glide  into  their  be^ 
gardens,  and  sitting  down  before  the  stools,  would  rap 
with  his  fingers,  afid  so  take  the  bees  as  they  came  out. 
He  has  even  been  known  to  overturn  the  hiv«6  finr  the 
sake  of  the  honey,,  of  which  he  was  passionately  fond. 
Where  metheglin  was  making,  he  would  linger  round 
the  tubs  and  vessels,  bejgging  a  drai^ht  of  wl^tt  b^ 
called  ftee-a^fite.  As  he  tan  about,  he  used  to  make  a 
humming  nmse  with  his  lips  resembling  the  bv^sing  of 
bees.  This  lad  was  lean  and  sallow,  and  of  a  cadave- 
rous complexion ;  and  except  in  his  favourite  purswil,  ia 
which  he  was  wonderfully  adroit,  discovered  noanaaner 
of  understanding.  Ha,d  his  capacity  been  better,  aad 
directed  to  the  same  object,  be  bad  perhaps  abated 
much  of  our  wonder  at  the  feats  of  a  more  modern  ex* 
hibiter  of  bees ;  and  we  may  justly  say  of  him  now, 

" ,.. Thou, 

Had  thy  preskHng  st^r  prophkiiis  shoae, 
Shottld'flt  Wildman  be." « 

a  White's  Nat.  HUt.  Svo.  i.  S39-- 
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The  worker  bees  are  aiinuaIiiiseets,thoi]^li  the  queen  \ 
will  sometimes  live  more  than  two  years;  but,  as  every  I 
swarm  consists  of  old  and  young,  this  is  no  argument 
for  burning  them.  It  is  a  saying  of  bee-keepers  in  Hol- 
land^ that  the  first  swallow  and  the  first  bee  foretell 
each  other  \  This  perhaps  may  be  correct  there ;  but 
with  us  the  appe^ance  of  bees  considerably  precedes 
that  of  the  swallow ;  for  when  the  early  crocuses  open, 
if  the  weather  be  warm,  they  may  always  be  found  busy 
in  the  blossom. 

The  time  that  bees  will  inhabit  the  same  stations  is  | 
wonderful.  Reaumur  mentions  a  countryman  who  pre- 
served bees  in  the  same  hive  for  thirty  years  ^.  Thor-  1 
ley  tells  us  that  a  swarm  took  possession  of  a  spot  iin* 
der  the  leads  of  the  study  of  Ludovicus  Vives  in  Ox« 
ford,  where  they  continued  a  hundred  and  ten  years,, 
from  1520  to  1630^.  These  circumstances  have  led 
authors  to  ascribe  to  bees  a  greater  age  than  they  can 
claim.  Thus  Moufiet,  because  he  knew  a  bees-nest 
which  had  remained  thirty  years  in  the  same  quarters<| 
concludes  that  they  are  very  long-lived,  and  very  sapi«.  ^ 
ently  doubts  whether  th^y  even  die  of  old  age  at  all  ^ ! ! ! 
Which  is  just  as  wise  as  if  a  man  should  contend,  be- 
cause London  had  existed  from  before  the  time  of  Ju-^ 
lius  Cffisa;r,  that  therefore  its  inhabitants  must  be  im- 
mortal. 

Bees  are  subject  to  many  accidents,  particularly,  as 
I  have  said  above,  they  often  fall  or  are  precipitated 

a  Swaoim.  Bib.  Nt^t.  Ed.  HUl,  !•  160.         l>  uM  ntpr,  6^. 
c  178—  d  Thfiair.  Ins.  SI. 
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by  the  wind  into  water ;  and  thpugh  like  the  cat  a  b^er 
has  not  nine  lives,  nor 

^^  Mine  times  emerging  from  the  crystal  fiood^ 
She  mews  to  every  watery  god," 

yet  she  will  bear  submersion  nine  hours  *  and,  ifexposed 
to  sufficient  heat,  be  reanimated.  In  this  case  their  pro* 
boscis  is  generally  unfolded,  and  stretched  to  its  full 
length.  At  the  extremity  of  this,  motion  is  first  per- 
ceived,  and  then  at  the  ends  of  the  legs.  After  these 
symptoms  appear  they  soon  recover,  fold  up  the  tongue, 
knd  plume  themselves  for  flight*.  Elxperimetitalists 
may  therefore,  without  danger,  submerge  a  hive  of 
bees,  when  they  want  to  examine  them  particularly, 
for  they  will  all  revive  Upon  being  set  to  the  fire. 
Reaumur  says  that  in  winter,  during  frosts,  the  bees 
remain!  iii  a  toi^pid  state.  He  must  mean  severe  frosts; 
for  Huber  i^elates  an  instance,  when  upon  a  sudden 
^mergefncy,  the  bees  of  one  of  his  hives  set  themselves 
to  work  in  the  iniddle  of  January ;  and  he  obgervesr 
that  they  are  so  little  torpid  in  winter,  that  even  when 
the  thermometer  abroad  h  below  the  freezing  point,  it 
stands  high  in  populous  hives.  Swammerdam^  anct 
after  him  the  twd  authors  last  quoted,  found  that  some- 
times, even  in  the  middle  of  winter,  hives  have  young 
brood  in  them,  which  the  bees  feed  and  attend  to  ^.  In 
an  instance  of  this  kind,  which  fell  under  the  eye  of 

•  Reaam*  t.  540 — 

h  January  1 1, 1818.  My  bees  were  out^  and  very  alert  this  day.  TJur 
thermometer  stood  abroad  in  the  shade  at  5 1  J**  When  the  «an  sboae 
Ihera  was  quite  a  cluster  of  them  at  the  mouth  of  the  hivet^  and  great 
aumbers  were  buKzing  abqut  In  the  air  before  Ihem. 
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Hnber,  the  thermometer  stood  in  the  hive  at  about  Q^\ 
in  colder  climates,  however,  the  bees  will  probably  be 
less  active  in  the  winter.  They  are  then  generally  si- 
tuated between  the  combs  towards  their  lower  part. 
But  when  the  air  grows  milder,  especially  if  the  rays 
of  the  siin  fall  upon  the  hive  and  warm  ft,  they  awake 
from  their  lethargy,  shake  their  wings,  and  begin 
to  move  and  recover  their,  activity ;  with  which  their 
lyants  returning,  they  then  feed  upon  the  stock  of 
'honey  and  bee-bread  which  they  have  in  reserve.  The 
lowest  cells  are  first  uncovered,  and  their  contents 
^consumed ;  the  highest  are  reserved  to  the  last.  The 
honey  in  the  lowest  cells  being  collected  in  the  autump, 
probably  will  not  keep  so  well  as  the  vernal. 

The  degree  of  heat  in  a  hive  in  winter,  as  I  have 
just  hinted,  is  great.  A  thermometer  near  one,  in 
the  opet  air,  that  stood  in  January  at  6i*  below  the 
-freezing  point,  upon  the  insertion  of  the  bulb  a  little 
way  into  the  hive,  rose  to  22^°  above  it  $  and  could  it 
have  been  placed  between  the  combs,  where  the  bees 
themselves  were  agglomerated,  the  mercury,  Reaumiir 
conjectures,  would  have  risen  as  high  as  it  does  abroad 
in  the  warm  days  in  summer*.  Huber  says  that  it 
stands  in  frost  at  86°  and  88°  in  populous  hives**.  In 
May,  the  former  author  found,  in  a  hive  in  which  be 
had  lodged  a  dmall  swarm,  that  the  thermometer  indi- 
cated a  degree  of  heat  above  that  of  the  hottest  days  of 
summer^.  He  observes  that  their  motion,  and  even 
the  agitation  of  their  wings,  increases  the  heat  of  their 
atmosphere.  Often,  when  the  squares  of  glass  in  a  hive 
appeared  cold  to  the  touch,  if  either  by  design  or 

»  V.  671.  1^  i.  354.  Note*.  c  ubi  supr. 
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chance  be  happened  to  disturb  the  bees,  and  the  ag« 
glomerated  mass  in  a  tumult' began  to  move  diffei^en(: 
wayis,  sending  forth  a  great  hum,  in  a  very  short  time 
so  considerable  an  accession  of  heat  was  produced, 
that  when  he  touched  the  same  squares  of  glass,  he  felt 
them  as  hot  as  if  they  had  been  held  near  a  fierce  fire. 
By  t0asing  the  bees  the  heat  generated  was  sometimef 
so  great,  as  to  soften  very  much  the  wax  of  the  combs, 
and  even  to  cause  them  to  fall*^.  This  generation  of 
heat  in  bee-hives  seems  to  be  one  of  those  mysteries  of 
nature  that  has  not  yet  been  satisfactorily  accounted 
for.  Generally  speaking,  insects  appear  to  have  no 
aniiqal  heat ;  the  temperature  of  their  bodies  being 
usually  th%t  of  the  atmosphere  in  which  they  happen 
to  be.  But  bees  are  an  exception  to  this  rule,  and  pro- 
duce heat  in  themselves.  Whether  they  are  the  only 
insect  that  can  do  this,  as  John  Hunter  a$rms,  or 
whether  others  that  are  gregarious,  such  as  humble-  ' 
bees,  wasps,  and  ants,  may  not  possess  the  same  faculty, 
seems  not  yet  clearly  ascertained.  The  heat  in  the 
hive  in  the  above  instance  was  evidently  occasioned  by 
the  tumult  into  which  tlie  bees  were  put;  and  thie  hum, 
and  jnotions  that  followed  it,  was  probably  the  result  of 
their  anger.  But  how  these  act  physically,  in  an  ani- 
mal that  has  no  circulation,  I  am  unable  to  say  ;vand 
must  leave  the  question,  like  my  predecessors,  unde« 
cided. 

And  now,  having  detailed  to  you  thus  amply  the 
wonderful  history  and  proceedings  of  the  social  tribes 
t>f  the  insect  world,  you  will  allow,  I  think,  that  I  bav^ 

a  Reanm.  \,  672^ 
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redeemed  JODj  pledge,  when  I  taught  you  to  Expect  (hat 
this  history  would  ex<^e0d  in  interest  and  Tariety  and 
marvellous  results  every  thing  that  I  had  before  related 
to  you.  I  trusty  moreover^  that  you  will  scarcely  feel 
disposed  to  subscribe  to  that  opinion,  though  it  has  the 
sanction,  of  some  great  names,  which  attributes  these 
almost  miraculous  instincts  to  mere  sensation ;  wfaidk 
teUs  us,  that  their  sen^orium  is  do  modelled  with  re^ 
spect  to  the  different  operations  that  are  given  them  ifi 
charge,  that  it  is  by  the  atti*action  of  pleasure  aloud 
that  they  are  determined  to  the  execution  of  them ; 
and  that,  as  every  circumstance  relative  to  the  succes- 
sion of  their  different  labours  is  pre*-ordained,  to  each  of 
them  an  agreeable  sensation  is  affised  by  the  Creator : 
and  that  thus,  when  the  bees  build  their  cells ;  when 
they  sedulously  attend  to  the  young  brood;  when  they 
collect  provisions ;  this  is  the  result  of  no  plans,  of  no 
affection,  of  no  foresight;  but  that  the  sole  determining 
motive  is  the  enjoyment  of  an  agreeable  sensation  at- 
tached to  each  of  these  operations'^.  Surely  it  would 
be  better  to  resolve  all  their  proceedings  at  ofiee  into 
a  direct  in^pulse  from  the  Creator,  than  to  maintain  a 
theory  so  contrary  to  fact;  and  which  militates  against 
the  whole  history  which  M4  Huber,  who  adopts  this 
theory  from  Bonnet,  has  so  ably  given  of  these  crea*- 
tures.  That  they  may  experience  agreeable  sensations 
from  their  various  employments,  nobody  will  deny ;  but 
that  such  sensations  instruct  them  how  to  perform  their 
several  operations,  without  any  plan  previously  iu^ 
pressed  upon  their  sensorium,  is  contrary  both  to  tS^ 
son  and  experience.    Th^y  have  a  plan,  it  is  evident ; 

aH«bef,i.SI3. 
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and  that  plan,  which  proves  that  it  is  not  mere  sensa^ 
tion,  they  vary  according  to  circumstances.    As  to  a& 
fection — ^that  bees  are  irritable,  and  feel  the'^passion  of 
anger,  no  one  will' deny ;  that  they  are  also  susceptible 
of  fear,  is  equally  evident ;  and  if  they  feel  anger  and 
fear,  why  may  they  not  also  feel  love?  Further,  if  they 
have  recourse  to  precautions  for  the  prevention  of  any 
evil  that  seems  to  threaten  them,  how  can  we  refine 
them  a  degree  of  foresight  f    Must  wealso  resolve  all 
their  patriotism,  and  the  singular  regard  for  the  welfiu*e 
of  their  community,  which  seems  constantly  to  actuate 
ihem,  and  the  sacrifices,  even  sometimes  of  themselves, 
that  they  make  to  promote  and  ensure  it,  into  indivi-^ 
dual  self-love  ?    We  would  not  set  them  up  as  rivals 
to  man  in  intelligence,  foresight,  and  the  afiections ; 
but  they  have  that  degree  of  each  that  is  necessary  for 
/  their  purposes.     On  account  of  the  difficulties  attend- 
ing all  theories  that  give  them  some  degree  of  th^se  qua- 
lities, to  resolve  all  into  mere  sensation,  is  removing 
one  difficulty  by  a  greater. 

That  these  creatures  from  mere  selfishness  build 
their  combs,  replenish  them  with  the  firuit  of  their  un-^ 
wearied  labours,  attend  so  assiduously  to  the  nurture 
pf  the  young  brood,  lavish  their  caresses  upon  their 
queen,  prevent  all  her  wants,  give  a  portion  of  the 
honey  they  have  collected  to  those  that  remain  in  the 
hives,  assist  each  other,  defend  their  common  dwelling, 
and  are  ready  to  sacrifice  themselves  for  the  public 
good — is  an  anomaly  in  rerum  nature  that  ought  never 
to  be  admitted,  unless  established  by  the  most  irrefraga- 
ble demonstration; — and  I  think  you  will  not  be  disposed 
without  full  proof  to  yield  yourself  to  a  mer^  t)i9oryi 
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60  contradictory  of  all  the  facts  we  know  relative  to 
this  subject* 

After  all,  there  are  mysteries,  as  to  the primuntmo' 
biky .  amongst  these  social  tribes,  :that  with  all  oinr 
boasted  reason  we  cannot  &thom ;  nor  develop  satia^ 
fiictorily  the  motives  that  urge  them  to  ftdfil  in  so  re* 
markable  though, diversified  a  way  their  different  de- 
stinies. One  thing  is  clear  to'demonstration,  that  hj 
these  creatures  and  their  instincts,  the  power,  wisdodi  ^ 
and  goodness  of  the  Great  Father  of  the  i^niverse 
are  loudly  proclaimed ;  the  atheist  and  infidel  con* 
fated;  the  believer  confirmed  in  his  faith  and  trust  ia  ^ 
Providence,  whieh  he  thus  beholds  watching,  with  in- 
^syant  care,  over  the  welfare  of  the-meanest  of  his 
creatures ;  and  from  which  he  may  conclude  that  he, 
the' prince  of  the  creation,  will  never  be  overlooked  ch: 
forsaken :  and  fi*om  them  what  lessons  may  be  learned 
of  patriotism  and  self-devotion  to  the  public  good;  of 
loyalty ;  of  prudence,  temperance,  dilligence,  and 
self->deniaL — But  it  is  time  at  length  to  put  an  end  to 
|:bis  long  disquisition. 

\  I  am,  &c. 
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MEANS  BY  WHICH  INSECTS  DEFEND 

THEMSELVES. 

\^T  HSN  a  country  is  particularly  open  to  attack,  or  sur* 
rounded  by  numerous  enemies,  who  from  cupidity  or 
hostile  feelings  are  disposed  to  annoy  it,  we  are  usually 
led  to  inquire  what  are  its  means  of  defiance?  whether 
patural^  or  arising  from  the  number,  courage,  or  skill 
of  its  inhabitants.  The  insect  tribes  eonstitute  such  af 
nation :  with  them  infinite  hosts  of  enemies  wage  con- 
tinual war,  many  of  whom  derive  the  whole  of  their 
subsistence  from  them :  and  amongst  their  own  tribes 
there  are  numerous  civil  broils,  the  strong  often  prey« 
ing  upon  the  weak,  and  the  cunning  upon  the  simple : 
so  that  unless  a  watchful  Providence  (which  cares  for 
all  its  creatures,  even  the  most  insignificant,)  had  sup- 
plied them  with  some  mode  of  resistance  or  escape,  this 
innumerable  race  must  soon  be  extirpated.  That  such 
is  the  case,  it  shall  be  my  endeavour  in  this  letter  to 
prove;  in  which  I  shall  detail  to  yoursome'of  the  most 
remarkable  means  of  defence  with  which  they  are  pro- 
vided. For  the  sake  of  distinctness  I  shall  consider 
these  under  two  Separate  heads,  into  which  indeed  they 
naturally  divide  themselves : — Passive  means  of  de- 
fence, such  as  are  independent  of  any  efibrts  of  the  in* 
sect ;  and  active  means  of  defence,  such  as  result  from 
certain  efibrts  of  the  insect  in  the  employment  of  those 
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instincts  and  instruments  with  which  ProTidenee  has 
fiimished  it  for  this  purpose. 

\  I.     The  principal  passive  means  of  defence  with 
which  insects  are  provided,  are  derived  from  their  co-  ■ 
lour  and  form,  by  which  they  either  deceive,  dazzle, 
alarm,  or  annoy  their  enemies ;  or  from  their  substance, 
involuntary  secretions,  vitality,  and  numbers. 

They  often  deceive  them  by  imitating^  various  sub- 
stances. Sometimes  they  so  exactly  resemble  the  soil 
which  they  inhabit,  that  it  must  be  a  practised  eye  which 
can  distinguish  them  from  it.  Thus,  one  of  our  scarcest 
British  weevils  (Curculio  nebulosus,  L.)j  by  its  .gray  co- 
lour spotted  with  black,  so  closely  imitates  the  soil  con- 
sisting of  white  sand  mixed  with  black  earth,  on  which 
I  have  always  found  it,  that  its  chance  of  escape,  ev^n 
though  it  be  hunted  for^by  the  lyncean  eye  of  an  entd* 
mologist,  is  not  small.  Another  insect  of  the  same  tribe 
(Brdchyrhinus  scabriculus^  P.),  of  which  I  have  ob- 
served several  species  of  common  dors  (ffarpalus^ 
Liatr.)  make  great  havoc,  abounds  in  pits  of  a  loamy 
soil  of  the  same  colour  precisely  with  itself;  acircum* 
stance  that  doubtless  occasions  many  to  escape  from 
their  pitiless  foes. — Several  other  weevils,  for  instance 
Bracht/rhinus  niveus  and  cretaceus,  F.,  resemble  cbalfc, 
and  perhaps  inhabit  a  chalky  or  white  soil* 

Many  insects  also  are  like  pebbles  and  stones,  both 
rough  and  polished,  and  of  various  colours ;  but  since 
this  resemblance  sometimes  results  from-their  attitudes^ 
I  shall  enlarge  upon  it  under  my  second  head :  whether, 
however,  it  be  merely  passive,  or  combined  with  action, 
we  may  safely  regard  it  as  given  to  enable  them  to 
eliide  the  vigilance  of  their  enemies. 
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A  numerous  host  of  our  little  animals  escape  front 
birds  and  other  assailants  by  imitating  the  colour  of  the 
plants,  or  parts  of  them,  which  they  inhabit ;  or  the  twigs 
of  shrubs  and  trees ;  their  foliage,  flowers,  and  fruit; 
Many  of  the  mottled  moths^  which  take  their  station 
of  diurnal  repose  on  the  north  side  of  the  trunks  of 
trees^  are  with  difficulty  distinguished  from  the  gray 
and  green  lichens  that  cover  them.  Of  this  kind  are 
Noctud  aprUina  and  Psi,  P.  The  caterpillar  of  N. 
AlgePy  F.  when  it  feeds  on  the  yellow  Lichen  juniperinusj 
is  always  yellow ;  but  when  upon  the  gray  Lichen  saxa^ 
tilis  its  hue  becomes  gray^.  This  change  is  probably 
'  produced  by  the  colour  of  its  foo^.  Phrt/ganea  atroy^ 
kind  of  may-fly,  frequents  the  black  flower-spikes  of  the 
common  sedge  (Carex  riparia%  which  fringes  the  banks 
of  our  rivers.  I  have  often  been  unable  to  distinguish 
it  from  them,  and  the  birds  probably  often  make  the 
same  mistake  and  pass  it  by. — ^A  jumping  bug,  very 
similar  to  one  figured  by  Schellenberg^  also  much 
resembles  the  lichens  of  the  oak  on  which  I  took  it. 

The  Spectre  tribe  (Phasma,  Licht.)  go  still  further 
in  this  mimicry,  representing  a  small  branch  with  its 
(spray.  I  have  one  from  Brazil  eight  inches  long,  that, 
unless  it  was  seen  to  move,  could  scarcely  be  conceived 
to  be  any  thing  else ;  the  legs,  as  well  as  the  head, 
having  their  little  snags  and  knobs,  so  that  no  imita- 
tion can  be  more  accurate.  Perhapa^  this  may  be  the 
species  mentioned  by  Molina  %  which  the  natives  of 
ChiU  call  «  The  Devil's  Horse  \*' 


aFabr.ror2eiun^cR,321.    ^Citnic.Helvet.f,  iii./.3.    eHist.pfChiHyi.ni, 
d  Since  the  first  edttion  of  this  Tolome  was  printed,  a  lady  fh>m  the 
West  Indies  looking  at  my  cabinet,  upon  being  shown  this  insect,  ex^ 
claimed  *'  Oh,  that  is  Th^  DwiVt  fioru  *' 
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Other  insects,  of  various  tribes,  represent  the  leaves 
oi^  plants,  living,  decaying,  and  dead ;  some  in  their 
colour,  and  some  both  in  their  colour  and  shape*  The 
caterpillar  of  a  moth  (Noctua  Ligustri^  F.)  that  feeds 
upon  the  privet,  is  so  exactly  of  the  colour  of  the  un- 
derside of  the  lea^  upon  which  it  usually  sits  in  the 
day-time,  that  you  may  have  the  leaf  in  your  hand  and 
yet  not  discover  it*. — ^The  tribe  of  grasshoppers,  called 
Locustas  by  Fabric!  us,  though  the  true  JLocust  does 
pot  belong  to  it,  in  the  veining,  colour,  and  texture 
of  their  elytra,  resemble  green  leaves*. — The  genera 
Mantis  and  Phasma — named  praying-insects  and  spec- 
tres— also  of  the  Orthoptera  order,  often  exhibit*  the 
same  peculiarity. — Others  of  them,  by  the  spots  and 
mixtures  of  colour  observable  in  these  organs,  repre- 
sent leaves  that  are  decaying  in  various  degrees,-— 
Those  of  several  species  of  Mantis  likewise  imitate  dry 
leaves,  and  so  exactly,  by  their  opacity,  colour,  rigi- 
dity, and  veins,  that,  were  no  other  part  of  the  animal 
visible,  even  after  a  close  examination,  it  would  be 
generally  affirmed  to  be  nothing  but  a  dry  leaf.    Of 

s 

this  nature  is  the  Mantis  sicfifolioy  F.,  and  two  or  thr^e 
Brazilian  species  in  my  cabinet,  that  seem,  undescribed, 
which  I  will  show  you  when  you  give  me  an  opportu- 
nity. But  these  imitations  of  dry  leaves  are  not  con^ 
fined  to  the  Orthoptera  order  solely.  Amongst  the 
Hemiptera^  the  Coreus  pforadoxusy  F.,  a  kind  of  bug, 
surprised  Sparrman  not  a  little.  He  was  sheltering 
himself  from  the  mid^day  sun,  when  the  air  was  so  still 

.  a  Brahm  InsekUn  Kalender^  U.  S83. 
b  Hence  we  have  LacuHa  dtrifoUii,  InurifoUa^  tametUfoUa,  mjjrtifoHa, 
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and  ealm  as  scarcely  to  shake  an  aspen  leaf^  and  saw 
with  wonder  what  he  mistook  for  a  little  withered,  pale, 
enunpled  leaf,  eaten  as  it  were  by  caterpillars,  flatter^ 
in^  from  the  tree.  The  sight  appeared  to  him  so  very 
extraordinary,  that  he  left  his  place  of  shelter  to  con- 
template it  more  nearly ;  and  ooutd  scarcely  believe  his 
eyes,  when  he  beheld  a  living^  insect,  in  shape  and  colour 
resembling  ^  fragment  of  a  withered  leaf  with  the  edges 
turned  up  and  eaten  away  as  it  were  by  caterpillars, 
and  at  the  same  time  all  over  beset  with  prickles^.-** 
A  British  insect,  one  of  'our  largest  moths  (Bombyx 
quercifolia^  F.)  called  by  collectors  the  lappeUmotkj 
affords  an  example  from  the  Lepidoptera  order  of  the 
imitation  in  question,  its  wings  representing,  both  in 
shape  and  colour^  an  arid  brown  leaf.  Some  bugs,  be- 
longing to  the  genus  Tingisy  F.,  simulate  portions  (^ 
leaves  in  a  still  further  state  of  decay,  when  the  veins 
icmjily  are  left.  For,  the  thorax  and  elytra  of  these  ifii- 
•ects  being  reticulated^  with  the  little  areas  or  mesiies 
of  the  net-work  transparent,-  this  circumstance  gives 
them  exactly  the  appearance  of  small  fragments  of  ske** 
letons  of  leaves. 

But  you  have  probably  heard  of  most  of  these  spe- 
cies of  imitation :  I  hope,  therefore,  you  will  give 
crodit  to  the  two  instances  to  which  I  shall  next  call 
your  attention,  of  insects  that  even  mimic  flowers  and 
fruit.  With  respect  to  the  Iformer,  I  recollect  to  have 
seen  in  a  collection  made  by  Mr.  Masson  at  the  Cape 
ef  Good  Hope,  a  kind  of  Pneumora,  Thunb. — ar- 
ranged by  Linn6  with  the  grasshoppers  (Grt/llus) — the 
elytra  of  which  were  of  a  rose-  or  pink-colour,  which, 

«  Voyage^  &c.  ii.  16.  «» 
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fibrowding  its  vesieulose  abdonen,  gcive  it  much  tht. 
uppearanee  of  a  fine  flower .---*A  most  beauiiAd"  aivl 
briUiant  beetle,  of thegemis  Chktmysy  /^Knocb^  asjiwt 
undescribed,  and  found  by  Captain  Hancock  in  Brazii^ 
by  the  inequalities  of  its  ruby-coloured  surfiice,  strik- 
ingly resembles- some  kinds  of  fruit.-*— And  to  make  the 
series  of  imitations  complete,  a  minute  Uack  beetle^ 
%ith  rid^  upon  its  elytra,  (Hister  s^ke^usy  Oliv.)  % 
wben^  lying  without  motion,  is  very  like  the  seed  of  an 
vimbdUiferons  plant.  The  d<^-tick  is  not  unlike  a  small 
bean ;  which  resemblance  has  caused  a  bean,  eommoiri^y 
cultivated  as  food  for  horses,  to  be  called  the  iick^'bem. 
The  Palma  Chrisli,  also,  had  probably  the  name  of  Sir 
dnns  given  to  it  from  the  similitude  of  its  seed  toaticfc« 
Another  tribe  of  these  little  animals,  before  alludfisd 
tO)  is  secured  from  harm  by  a  different  kind  of  imita^ 
tion,  and  alSbrds  a  beautiful  instance  of  the  wisdom  of 
Providence  in  adapting  means  to  their  end.  Some 
singular  larvae,  with  atadiated  anus^^  live  in  the  nests 
of  humble-bees,  and  are  the  o&pring  of  a  partioo^ 
kur  genus  of  flies^  (Volucella,  GeofTr.,  Pieroceroy  Meif 
jg^en),  many  of  the  species  of  which  strikingly  resemble 
those  bees  in  shape,  clothings  and  colour. .  Thus^  has 
the  Author  of  nature  provided  that  they  may  enter 
these  nests  and  deposit  their  eggs  undiscovered.  Did 
these  intruders  venture  themselves  amongst  the  humble'- 
bees  in  a  less  kindred  form,  their  lives  would  probably 
pay  the  forfeit  of  their  presumption.  Mr.  Sheppard 
once  found  one  of  these  larvip  in  the  nest  of  Api$ 

a  Oliv.  Entomolog.  i.  no.  8. 17. 

b  Plate.  XIX.   Fig.  U.    Vol.  I.  2d  Ed.  266.     LatreiUe,  Gen.  Crust, 
et  Ins.  iv.  322.  • 
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^Sai^lUij  K.,  but  we  could  not  ascertain  what  i\m  fly!: 
was.  Perhaps  it  might  be  Pterocera  bombylans^  Meig.^ 
trliich  resembles  those  humble^'bee^  that  hare  ja  red 
ftnus. 

'  The  brilliant  colours  in  which  maiiy  insects  are  ar-» 
rayed)  may  decorate  them  with  some  other  view  than 
that  of  mere  ornament.  They  may  dazzle  their  ene^ 
niies.  Th^  radiant  blu^  of  the  upper  surface  of  thft 
wings  of  a  giant  butterfly,  abundant  in  Brazil  (Papilio 
Menelaus^  L.)^  which  from  its  size  would  be. a  ready 
prey  for  any  insectivorous  birds^  by  its  splendour  (which 
I  am  told,  when  the  insect  is  flying  in  the  sui)shiue,  is 
inconceivably  bright,)  may  produce  an  effect  Upon  the" 
sight  of  such  birds,  that  may  give  it  no  small  chance  oC 
0!scape.  Latreille  has  a  similar  conjecture  with  re« 
spect  to  the  golden  wasps  (Chrysisy  L.).  These  ani^ 
Bials  lay  their  eggs  in  the  nests  of  such  JSymempteraf 
-^wasps,  bee*" wasps  (BembeXf  L.),  and  beeSj^-'^-as  aro 
v^doubtable  for  their  stings ;  and  therefore  have  the. 
utmost  occa^on  for  protection  against  these  murderous 
weapons.  Amongst  other  defences  the  golden  wasp$ 
are  adorned  with  the  most  brilliant  colours, ,  which  by 
their  radiance,  especially  in  the  sunny  situations  fi^<^ 
quented  by  these  insects,  may  dazzle  the  eyes  of  their 
enemies,  and  enable  them  to  effect  unhurt  the  purpose 
for.  which  they  were  created^*  . 

The  frightful  aspect  of  certain^  insects  is^  aoother 
passive  mean  of  defence  by  which  they  sometimes  strike 
beholders,  especially  children,  often  great  insect  tor^ 
mentors,  with  alarm^  and  so  escape.  The  terrific  and 
protendedjaws  of  the  stag-beetle  (Lucanu^Cervusy  L.> 

a  Latreille,  Annah  du  Mus*  1810. 5. 


i&  Europe,  .and  of  the  stagfhorn  caparicorAl^eetle  (Prt* 
4^nus  cervkojmis^  F.)  in  America,  may  savje  them  from 
the  cruel  fate  of  the  poor  cockchafer  ^,  wlfose  gyrations 
and  motions,  when  tra^isfi^ed  by  a  pin,  too  often  form 
ihe  amusement  of  illrdiscipUn^  children.  The  threat*- 
jbning  horns  also,  prpininenteyeg^  or  black  and  dismal 
hue  of  many  other  Coleoptera  belonging  to  the  Linneaq^ 
genera  Scarabcsusy  Cicindela^^vA  Candfrn^  may  prpduc^ 
the  same  efrect%  t 

But  the  most  slriking  instances  of  armour  are  to  b^ 
found  in  the  JSemiptera  order  amongst  the  Cicadiathe^ 
In  some  of  these,  the  horns  that  risq  from  the  thorax 
are  so  singular  and  monstrous,  that  nothing  paraUel  to 
them  can  be  found  in  nature.  Of  this  kind  is  the  CtV 
cacla  spinoscfy  StolL^j  ihe  Cenirottts  clavcUus,  F.%  an4 
more  particularly  the  Centrotus,  ghbularisy  F. ',  so  re-r 
miarkable  for  the  extraordinary  apparatus  of  balls  and 
spines,  which  it  appears  to  carry  erect,  like  a  standard, 
over  its  head.  What  is  the  precise  use  of  all  the  va^ 
rieties  of  armour  with  which  these  little  creatures  ace ' 
furnished  it  is  not  easy  to  say,  but  they  may  probably 
defend  them  from  the  attack  of  some  enemies*. 

Under  this  head  I  may  mention  the  long  hairs,  stiff 
bristles,  sharp  spines,  and  hard  tubercular  prominences 
with  which  many  caterpillars  are  clothed,  bristled,  and 
studded.  That  these  are  means  of  defence  is  rendered 
inore  probable  by  the  &ct  that^  in  several  instances^ 

a  One  would  almdst  wlih  tbat  Uie  staae  iCipfersUtioti  prevailed  here 
which  Sparrman  observes  is  commoo  in  Sweden,  with  req>ect  to  these  ani- 
maU.  '*  Simple  people,''  says  he,  "  believe  that  their  sins  will  be  foif  ivev 
if  they  set  a  cockchafer  on  its  legs,"     Vo^ge^  i.  28,      V P^gfll^^/*^*, 
«  Ibid./.  115.    Coqiiebert,  lilmir^  IcAu  *.  xxviii./,  5, 
d  Stotl,  Ci^a^,/.  163*    Comff.Pa\\as,Spiciti%ooLiA*J^l2i 
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tbe -antnifllii  so  dfaittDgtiished,  at  their  last  m^aKy  pr^ii 
Vious  to  theiF^SB&nrntiiig  the  papa,  {in  whieb  wtate  they 
«re  protected  by  other  contrivances,)  appear  with  ft 
Smooth  shin/ i¥ith<>nt«ny  of  the  tubercles,  hairs,  or 
l^in^s  for  tvhich they  werebefbre remarkable*.  Won- 
^et^nl  are  the  varieties  of  this  kind  which  insects  ex* 
llibit :— but  upon  these  I  «hall  treat  more  at  large  on  a 
ibture occasion.  Iishall  tmly  here  select  a  few  facts  more 
particularly  connected  with  my  present  subject.  The 
baterpillar  of  the  great  tigei^'moth  {Bomhj/xCaja^V.)^ 
which  is  beset  nHth  Jong  dense  hair,  when  rolled  up 
^— an  attitude 'ft'  usually  assumes  ifalarmed-^cannot 
then  beialfieRwithoat great diCculty,  slipping  repeat*^ 
edly'frdm  the'pressure  of -the  fingers.  If  its  hairs  do 
iiot  render  it  distasteful,  this  may  often  be  the. mean 
of  its  escape  frdm  the  bird^.-^Thiit  little  destructive 
beetle,  y4wf*rf^m5'  Museorum^  F.y  which  so  annoys  the 
entomologist,  if  it  gets*  into  his  cabinets,  when- in  th^ 
larva  state,*  being  covered  with  bunches  of  diverging 
fcairs,  glides  li*om  between  your  feigers  as  if  it  were 
lubricated  with  oil.  The.  two  tufts  of  hairs  near  the 
tail  of  this  are  most  curidtfs  in  their  structure,  being 
jointed  through  their  whole  length,  and  terminating  in 
a  sharp  halberd-shaped  points — ^Ihave  a  small  lepido* 
pterous  caterpillar  frdm  Briazil,  the  upper  side  of  whick 
\^  thickly  besldt  with'^rong,'shayp,  branching  spines'^ 
whidhfivduld  •filter  into  the  finger,  and  would  probably 
reader  it  a  painful  imorsel  to  any  joinor  enemy «^ 

"  «  Reaum.  v.  94. 

'  b  This  was  first  pointed' out  to  me 'by  Mr.  Bri|;gs  of  tbe  Fofit-ofli^y 
-wlidtfent  mean  accorate  drawing  of  tbe  aolmal  an4  of  one  of  itsbairs* 
1  did  not  at  that  time  discorer  that  it  had  been  ilgared  b^  0e  Geer^  !▼• 
/.  viii./.  M. 


'  ¥ii6  powers  otannoyancey  by  nietths  of 'tiheir  Iiairi 
With  which  the  moth  of  the  fir,  and  the  procession-moth^ 
before  noticed  %  are  gifted,  are  doubtless  a  defensivo 
Armour  to  them. — Madame  Merian  hti$  figured  aii 
enormous  caterpillar  of  this  kind, — whiph  unfortunately 
she  could  not  trace  to  the  perfect  iiisectj-^by  the  very 
touch  of  which  her  hands,  she  says,  were  inflamed,  and 
that  the  inflammation  was  succeeded  by  the  most  ex^ 
cruciating  pain^«    The  vesicatory  beetles,  likewise^ 
{Lytta  vesicatortay  F.,  &c.)  are  not  improbably  de- 
fended from  their  assailants  by  the  remarkable  quality^ 
ao  useful  to  suffering  mortals,  that  distinguishes  them* 
'   Your  own  observation  must  have  proved  to  you,  that 
insects  often  escape  great  perils,  from  the  crush  of  the 
loot,  or  of  superincumbent  weights,  by  the  hardness 
of  the  substance  that  covers  great  numbers  of  them* 
The  elytra  of  many  beetlies  of  the  genus  Hister  are  so 
nearly  impenetrable,  that  it  is  very  difficult  to  make  a 
pin  pass  thr6ifgh  them ;  and  the  smaller  stag-beetle 
{Lutanus  parallelopipedus^  L.)  will-  bear  almost  ^ny 
weight — ^the  head  and  trunk  forming  a  slight  angle  with 
the  abdomen — which  passes  over  it  upon  the  ground. 
Other  insects  are  protected  by  the  toughness  of  their 
skin.   A  remarkable  instance  of  this  is  afforded  by  thd 
common  forest-fly  (ffippobosca  equina,  L.);  which,  a^ 
was  before  observed  %  can  scarcely  be  killed  by  the  uU 
most  pressure  of  the  fiirger  and  thumb* 

T!he '  involuntary  secretions  of  these  little  beings 
may  also  be  regarded  as  means  of  defence,  which  either 
conceal  them  from  their  enemies,  make  fliem  more 

a  Vol.  I.  2d  Ed.  p*  131.  h  Insect.  Surinam,  t,  Wl, 

€  You  L  2d  Ed,  p*  149. 
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^iffi^ult  to  be  attacked,  or  render  them  less  pakrta« 
ble.   Thus,  the  white  froth  often  observable  upon  rose^ 
bushes,  and  other  shrubs  and  plants,  called  by  the  vnl* 
gar  frog-spittle^-'but  which,  if  examined,  will  be  found 
to  envelop  the  larva  of  a  small  hemipterous  insect 
{Cicada  spumaria^  L.),  from  whose  anus  it  exudes,  aU 
though  it  is  sometimes  discovered  even  in  this  con^ 
cealment  by  the  indefatigable  wasps,  and  becomes  their 
prey,— ^serves  to  protect  the  insect,  which  soon  dies 
when  exposed,  not  only  from  the  heat  of  the  sun  and 
from  violent  rains,  but  also  to  hide  it  from  the  bif  ds  and 
its  other  foes. — The  cottony  secretion  that  transpires 
through  the  skin  of  many  species  of  Aphis j  Chermes^ 
liild  Coccus^  and  in  which  the  eggs  of  the  latter  are  often 
involved,  may  perhaps  be  of  use  to  them  in  thi»  view  i 
either  concealing  them — for  they  look  rather  like  little 
locks  of  cotton,  or  feathers,  than  any  thing  animated — 
or  rendering  them  distasteful  to  creaftlres  that  would 
-  otherwise  prey  upon  them. — The  same  remark  may 
apply  to  the  slimy-caterpillars  of  some  of  the  saw-flies 
{Tenthredo^  L.,  T.  Cerasiy  Scrophularicsy  4'c.)-    The 
fioat  of  slime  of  these  animals,  as  Professor  Peck  ob- 
serves %  retains  its  humidity  though  exposed  to  the 
fiercest  sun. — ^Under  this  head  I  shall  also  mention  the 
|>hosphoric  insects :  the  glow-worm  (-Lampytis) ;  t|ie 
IsLniem'tiy  (Fulgora);  the  fire-fly  (Elater);  and  the 
electric  centipede  (Scolopendra  electrica^  L.) ;  since  the 
Jightemittedby  these  animals  may  defend  them  from  the 
tfttack  of  some  enemies.  Mr.  Sheppard  once  noticed  a 
.  Carabus  running  round  the  last-mentioned  insect^  when 
shining^  as  if  wishing  but  afraid  to  attack  it. 

«  Nat*  HM,  of  the  Slvg-wfrnt  1> 
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Various  insects,  doubtless,  ^  find  the  wonderful  vita"' 
Uty^  with  which  they  are  endowed  another  mean  of 
defence;  at  least  of  obviating  the  effects  of  aa  attack* 
Sd  that,  when  to  all  appearance  they  ^  are  mortally 
wounded,  they  recover,  and  fulfil  the  ei^d  of  their 
cjheation.  Indeed  female  Zeptdbjptem,  espedally  of  the 
larger  kinds,  will  scarcely  die,  do  what  you  will,  til) 
they  have  laid  their  eggs. — Dr.  Arnold,  a  most  acute 
observer,  relates  to  Mr.MacLeay,  that  having  pinned 
Scolia  quadrimaculatay  F.,  a  hymenopterous  insect, 
down  in  the  same  bosc  with  many  others,  amongst  which 
Was  the  humming-bird  hawk-moth  {Sphinx  $ttllata* 
rufrty  L.),  its  proper  food;  it  fireed  itself  firom  the  pin 
that  transfixed  it,  and,  neglecting  all  the  other  insects 
in  the « box,  attacked  the  Sphinx,  and  pulling  it  to 
pieces  devoured  a  large  portion  of  its  abdomen. 

We  often  wcmder  how  the  cheese-mite  (^canii  StVoj 
li.)  is  at  hand  to  attack  a  cheese  wherever  deposited; 
but  when  we  learn  from  Leeuwenfaoek,  that  one  lived 
eleven  weeks  gummed  on  its  haxk  to  the  point  of  a 
needle  without  food,  our  wonder  will  be  diminished^; 
Another  species  of  mite  {A.  vegetans,  L.)  was  observed 
by  De  Geer  to  live  some  time  in  spirits  of  wine  ^.  This 
bst  ctreumstance  reminds  me  i>f  an  event  which  befel 
myself,  th^t  I  cannot  refrain  from  relating  to  you,  since 
it  was  the.  caflse  of  my  taking  up  the  pursuit  I  am  re*- 

a  The  penetrating  genius  of  Lord  yeralain  discotered  in  a  great  degree 
ihe  cause  «f  tfafis  vitiility.-  ^*  They  aim,"  sajt  he,  spaakittg  of  insectty 
f*  a  good  whiLe  afler  their  heftd*  are  ofl^  or  that  they  l^e  cat  in  pieceaj 
which  is  caqsed  also  for  that,  tl^eir  ?ital  spirits  are,  more  dilTnsed  thorowoiit 
all  their  parts,  and  lesse  confined  to  organs  than  in  perfect  creatures^^* 
8^v.  Sylvar.  cent,  vii.  §  697. 

I»  liseuir.  £j»i9^.  77>  1694.  <^]>e  GkCT}  tiU  Ij^, 
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eammdnding  to  you.  One  mbrning  I  observed  on 
lny  study  window  a  little  lady-bird  yellow  ^Vtth  black 
dots  {CoccineUa  ^^-punct€tta^  L.) — ^^You  are  very 
pretty,"  said  I  to  myself,  "  and  I  should  like  to  htnre  ai 
eollection  of  such  creatures."  Imniediately  I  seize4 
my  prey,  and  not  knowing  how  to  destroy  it,  ;I  im«» 
lAiersed  it  in  geneva*  After  leaving  it  in  this  situ£|4 
tion  a  day  and  a  night,  and  seeing  it  whhout  iBOtie% 
I  concluded  it  was  dead^  and  laid  k  in  the  sun  to 
dry.  It  no  sooiier,  faoVever,  felt  the  wkfmth  than  i^ 
Jpiegfkn  to  moye,  and  afterward  flew  away.  Frokn  thi^ 
time  I  began  to  atttod  to  insects.-I^The  chaitia&leon^fly 
{Strati/fomis  Chavmleon^  F.)  was  observed  by  l^wani<^ 
aierdam  to  retain  its  vital  poweiPs  after  an  immersioQ 
equally  long  iA  spirits  of  win^,  Goedi^rt  affirms  that 
this  fly,  on  which  account  it  was  called  chaijbiaeleonj 
wililive  nine  months  without  food;  a  circumstance,^ 
jf  true^  moFe  wonderful  than  what  I  formerly  re^ 
Jated  to  you  with  respect  to  one  of  th^  aphidivoroua 
|lies%— If  insects  ^Ul  escape  iinhurt  from  ^  bath  of 
^ilcohol,  it  may  be  supposed  that  one  of  water  will 
f>e  kss  to  be  dreaded  by  them.  To  tl^is  they  are 
fiftefi  e^qposed  in  rainy  weather,  when  ruts  and  hoK 
lows  are  ifilled  with  water :  but  whe^  the  water  ia 
dried  tip,  it  is  seMom  that  any  dead  carcases  of  in-^ 
^cts  aite  to  be  seen  in  tkem.*  Mr.  Curtis  submergedl 
the  fragile  aphides  for  sixteen  hours  ^  when  takei^ 
out  of  the  water  they  rmmediately  showed  «igns  of  life^ 
and  out  of  four^^  three  survived  the  experiment : — aft 
Immersion  of  twenty-foUr  ho^rs,^  however,  proved - 
fatal  to  them^.  ,   ; 

«  m.  Ifati  a.  e.  3,  Vol.  1. 2A  £d.  p.  400^     b  ^.tnti.  7Voil»«'vU84^ 
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.  .  Tbc^  late  ing^n^ou^  te«^riie4,  apd  laiineiit^d  DrvReev^ 
of.  Norwich  once  related  to  me  that  he  fi>un<}'iAa^hq|; 
fouatfiia  on  the  top  of  a  ipountaHi^'  near  lieuk  in.the 
Valais  in  Swilzerlaad,  in  which  the  thermpoieter  stooiL 
ai  30^"^/ transparent  larva^^  .probably  of-gnata^  er  ^Qje^. 
•f^och  insect. — Lord  Bute  ako^iaalette^r  to  my  lal^rci- 
vered  friend^  the  Rev.  William  Jone»  of  Naylaad^  iwt 
P9^B  a  similar  obsen^ation  made  by  His  Lordahip  at  ii^ 
Ibaths.of  Abano,  neat  thavEug^niaa  moantainsvon  thj^ 
Iwrders  of  the  Paduaa.  states.-    They  are  strcMig,  jsttl- 
phureous,  boilings  springs,  oezipg  out  of  a  rocky  eo^t* 
nence  in  great  numbers,  and  spreading  over  an  acre  of 
.tiie  top  of  a  gentle  hill.   ,  In<  tb^  mid«t  of  these  boiKng 
springs,  witb&Q  .three  feet  of  fivQ  or  six  of  tb^m,  rises 'ft 
tepid  one  about  blood  w^rm.    But  the  most  extraop?* 
dlnary  circumstance  that,  he  relates  i^  that  not  mkjf 
coafervas  were  found  in  the  boiling  sfurings,  but  wfxor 
bers  of  small  black  beetles,  that  died  upon  being-  t^kein 
out  and  plunged  into  cold  water  % — ^And  once,  having 
taken  in  the  hot  dung  of  my  cueumber-bed  a  sotatt 
beetle  (Zf^c^tfff  Juglandisy  F,),- 1  immersed  it  in  boiir 
ing  water;  and  after  keeping  it  eubmerged  a  ftijkffi^ 
cient  time,  as  I  thought^  to  destroy  it,  upon-  taking  |t 
out,  and  laying  it  to  dry^  it  soon  begun  to  move  an4 
walk.     Its  native  station  being  of  so  high  .a  temper 
rature,  Providence  has  fitted  it  for  it,  by  giviilg  it 
extraordinary  powers  of  sustaining  beat^    Other  ii^ 
sects  are  as  remarkable  for  bearing  any  degree  of 
cold.     Some  gnats  that  De  Creer  observed,  survived 
after  the  water  in  which  they  were  was  frozen  inito  a 

a  J.  Mason  Good*s  Anniversary  Oration^  deUvertd  March  8^  18(^>  hfvn 
the  M6d{<^,&o^^tj/ of  Lpnd^n^  ]^*'^K 
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Hiftss  of  ice :  and  Reaumur  relates  mapy  similto  ivH 
4staiice9% 

The  last  passive  means  of  defenee  that  I  mefitioned, 
"Vas  themtfA^/tcol^raofiDSects.  Some  species,  the  Aphi-* 
des  for  instance,  and  the  Grasshoppers  aAd  Locusts, 
have  such  an  infinite  host  of  enemies,  that  were  it  not  for 
their  numbers  the  race  would  soon  be  annihilated. — But 
bs  passive  menus  of  defence  have  detained  us  sufficiently 
long,  it  is  enough  to  have  touehed  upon  this  head.  Let 
us  then  now  proceed  to  such  as  may  be  called  active^ 
in  which  the  volition  of  the  animal  bears  some  part. 


II.  The  active  means  of  defiance,  which  tend  to  se« 
eute  insects  from  infnry  or  attack,  are  much  more  nu* 
merous  and  diversified  than  the  passive ;  and  also  more 
interesting,  since  they  depend,  more  or  less,  upon  the 
efforts  and  industry  of  these  creatures  themselves. 
When  urged  by  danger,  they  endeavour  to  repel  h 
either  by  having  recourse  to  certain  attitudes  or  mo- 
ti<His;  producing  particular  noises  J  emitting  disagree- 
able scents  or  fluids ;  employing  their  limbs;  or  wea- 
pons, and  valour;  concealing  themselves  in  wrious 
urays;  or  by  countiemcting  the  designs  and  attack  of 
their  enemies  by  contrivances  that  require  ingenuity 
and  skill. 

The  attUudes  which  insects  assume  for  this  purpose 
are  various*  Some  are  purely  imitative,  as  in  many 
instances  detailed  above.  I  possess  a  diminutive  rove- 
beetle  (Aleochara  complicans,  K.  Ms.)  to  which  my  a^ 
tention  was  attracted  as  a  very  minute,  shining,  round, 
))laek  pebble.   This  successful  imitation  was  produce^ 

•  ^p  Geeri  vi.  3S5  s  conq^.  900,  and' Reaun^  ii,  141*147[^ 
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I17  foldii^  its  head  under  its  bifeiCst,  and  turning  up  its 

^abdomen  over  its  elytra ;  so  (hat  the  most  piercing  and 

.diecriniinating  eye  would  never  have  discovered  it  to  be 

an  insect. — I  have  observed  that  a  common  beetle  (Sf^ 

pha  Vioractcay  L»>  i^hen  alarmed  has  recourse  to  a  s^ 

milar  manceuvre.   Its  orange-coloured  thorax^  the  rest 

-of  the  body  being  black,  renders  it  particulariy  eonspl- 

cuotts.  To  obviate  this  inconvenience,  it  turns  its  head 

-and  tail  inwards  till  they  are  parallel  with  the  trunk  and 

abdometi,  and  gives  its  thorax  a  vertical  direction,  wheii 

it  resembles  a  rough  stone.-^The  species^  of  anothelr 

genus  of  beetles  {Agathidium^  F.)  will  also  bend  bo^ 

liead  and  thorax  under  the  elytra,  and  so  assume  the 

appearance  of  shining-  globular  pebbles. 

Related  to  the  defensive  attitude  of  the  two  last- 
mentioned  insects,  and  precisely  the  same  with  that  of 
the  Arfnadillo  (Dasypusy  L.)  amongst  quadrupeds,  Is 
•that  of  one  of  the  species  of  woodlouse  (Armadillo  vuh 
-garis,  Latr.).  This  insect  when  alarmed  rolls  itself  up 
into  a  little  ball.     In  this  attitude  its  legs  and  the  4]n«  ^ 
derside  of  the  body,  which  are  soft,  are  entirely  covered 
and  defended  by  the  hard  <crust  that  forms  the  upper 
4sur&ee  of  the  animal.   These  ball^  are  perfectly  sphef- 
rioal,  black,  and  shining,  and  belted  with  narrow  whiHe 
bands,  so  as  to  resemble  beautiful  beads;  and  could 
they  be  preserved  in  this  form  and  strung,  would  make 
very  ornamental  necklaces  and  bracelets.    At  least  so 
thought  Swammerdam^s  maid,  ^ho,  finding  a  n umbel* 
of  these  insects  thus  rolled  up  in  her  master's  garden, 
mistaking  them  for  beads,  employed  herscflf  in  stringing 
them  op  a  thread ;  when,  to  her  great  surprise,  the 
popr  animals  begipning  to  move  ai^d  struggle  ftv  their 
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liberty,  crying  out  and  rufioilig  away  in  the  tit  most  akmi 
she  threw  down  her  prize  ^. — The  golden^wasp  ttidbe 
alsc^  (Chr^sis  and  Pamopes,  F.)  all  of  which  I  sospeet  to 
be  parasitic  insects,  roll  thenvselves  up,  aa  I  have  often 
ob$eryed,  into  i|  little  ball  when  alarmed^aiid  can  thns 
secureXhemselves — 'the  upper  9ur&€e.of  the  body  being 
reiiiari^ably  b^urd,  and  impenetrable  to  their  weaponsr*^ 
irom  the  stings  of  those  j^m^nop/^^ra  whose  nests  they 
enter  with  the  yi^w  of  depositing  their  eggs  in  their 
o0spring.  Latreille  noticed  this  attitude  in  Pnmopes 
pamea^  which,  he  tells  -us,  Bembex  rosirata  pursues^ 
tbougfa  it  attacks  np  other  similar  insect,  iwilh  greait 
f«ry ;  andy  seizing  it  with  its  feet,  attempts  to  dispaicii 
it  with  its  sting,  from  which  it  thus  secures  itself^,  j 
Other  insects  endeavour  to  protect  themselves  fironi 
'  danger  by  simulating  death*  The  eommon  dung-diafer 
{Scarabeeus  stercorarim^  L.)  when  touched,  or  in  feais, 
sets  out  its  legs  as  stiff  as  if  they  were  made  of  iro»* 
.wire — which  is  their  posture  when  dead— and  remaaHi. 
ing  perfectly  motionless,  thus  deceives  the  rooks  wbicfa 
prey  upon  them^  and  like  the  ant-lion  before  cele> 
brated^  will  eat  them  only  when  alive.  A  different 
.attitude  is  assumed  by  one  of  the  tree-chafers  (Moplia 
puiverulenta)  probably  with,  the  same  view.  H  aonie- 
times  elevates  its  posterior  legs  into  the  air,  so  as 
to  form  a  straight  vertical  line,  at  right  angles  with 
the  upper  surfaceof  its  body. — ^Another  genus  of^iM^. 
sects  of  the  same  e^der,  the ^  pill-beetles  (Byrrbusj  Wty 
,Cisiela,Matsii*)^  hkve  recourse  to  a  method  the  ro» 
Yerse  of  this*     They  pack  their  legs,  which  are  short 

a  Hill's  Swamnt,  \,  174.  b  uinn.  du  Mu^  1$X0.'5^     " 
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•Hd'^al^  SO  close  to  their  body,  and  lie  so  entirely 
widiout  motion  "when  alarmed,  that  they  look  like  9, 
flead  body,  or  rather  the  dung  of  some  small  animaL-^ 
Aiaiongstthe  weevil  tribe,  the  species.oflUiger^s  genus 
Crypiorynchus  (  Rymhcenus^  F«,  CurculiOy  Latr.),  when 
'  Hd  entomological  finger  ap{nroaches  them,  as  I  hare 
oft^  «s;pertenced  to  my  great  disappointment^  apply^r 
itig'  th^ir  rostrum  and  legs  to  the  underside  of  their 
trunk,  fall  from  the  station  on  which  you  hope  to  enf 
tf^  them,  to  the  ground  or  amongst  the  grass;  where, 
lying  without  stirring  a  limb,  they  are  scarcely  to  bo 
distinguished  from  the  soil  around  them.    Thus  also^ 
doubtless,  they  often  disappoint  the  birds  as  wellas  the 
€Qtonlologist. — ^A  little  timber-boring  beetle  {Anohium 
pertif$ax^  F.)^  (and  others  of  the  genus  have  the  same 
Acuity,)  which,  when  the  head  is  withdrawiv  somewhat 
ivithin  the  thorax,  much  resembles  a  monk  with  hip 
hood,  h^s  long  b^en  famous  for  a  most  pertinacious  «sv 
•mtilation  of  de^th.    All  that  has  been  related  of  thp 
lieroic  constancy  of  American  savages,  when  taken  an^ 
•tortulred  by  their  enemies,  scarcely  comes  up^  to  that 
^whieh  these  little  creatures  exhibit.    You  may  maiip 
ifaem,  pull  them  limb  from  limb,  roast  them  alive  over 
a  slow  fire%  but  you  will  not  gain  your  end;  not  a 
Joint  will  they  move,'  nor  show  by  the  least,  syfnptom 
that  they  fifuffer  pain.    Do  not  think,  however,  that  J 
«ver  tri^d  these  ea^periments  upon. them  myself,  or  that 
I  ceeoibitiend.ypu;  to  do  tl|^  same.    I  am  content  tp 
believe  the  facts  that  I  have  here  stated  upon  the  con- 
current testimony  of  respectable  witnesses,  without 
£^}iog.  aii^  temptation  to  put  the  constancy  of  the  poor 

ft  Pe  Gcer,  iv,  229, 
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insect  again  to  the  test. — A  similar  apathy  is  shown  by 
fiome  species  of  saw*fly  (Tenthredoy  L.),  which  when 
alarmed  conceal  their  antennse  nnder  their  body,  place 
their  legs  close  to  it,  and  remain  without  motion  eyen 
when  transfixed  by  a  pin.— 'Spiders  also  simulate  death 
by  folding  up  their  legs,  falling  from  their  station,  and 
l^emaining  motionless ;  and  when  in  this  situation,  they 
may  be  pierced  and  tern  to  pieces  without  their  exlii* 
biting  the  slightest  symptom  of  pain*. 

There  is  a  certain  tribe  of  caterpillars  called  aur* 
Teyors  (Geometne)^  that  will  sometimes  support  them*  ' 
f  elves  for  whole  hours,  by  means  of  their  posterior 
legs,  solely  upon  their  anal  extremity,  forming  an  an-» 
gle  of  various  degrees  with  the  branch  on  which  they 
lire  standing,  and  looking  like  one  of  its  twigs.'  Maiiy 
concurring  circumstances  promote  this  deception.  The 
body  is  kept  stiff  and  immoveable,  with  the  separations 
of  the  segments  scarcely  visible ;  it  terminates  in  a 
knob,  l|ie  legs  being  applied  close,  so  as  to  resemble 
the  gem  at  the'  end  of  a  twig ;  besides  which,  it  often 
exhibits  intermediate  tubercles  whicb  increase  the  re- 
semblance. Its  colour  too  is  usually  obscure,  and  si- 
milar to  that  of  the  bark  of  a  tree.  So  that,  doubtless^ 
the  sparrows  and  other  birds  are  frequently  deceived 
%y  this  mancBuvre,  and  thus  'balked  of  tlieir  prey. 
R5sel's  gardener,  mistaking  one  of  these  caterpillars 
for  a  dead  twig,  started  back  in  ^reat  alarni  when  upon 
attempting  to  break  it  off  he  found  it  was  a  living  ani- 
mal^. '  ' 

But  insects  do  not  always  confine  themselves  to  al- 
titudes by  which  they  meditate  escape  or  conce^men^ 

n  Sipellic,  Phil,  ofNhU  Bist.  i.  ISO.  b  Ads.  I.  v,  27, 
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ttey  sometimes,  to  sliow  their  courage,  put  tbemsel^et 
in  a  posture  of  defence,  and  even  have  in  view  the 
annoyance  as  well  as  the  repelling  of  their  foes.    The 
fpreat  roverbeetle  {StaphyUnus  olens^  F.)  presents  aa 
<>b|ect  sufficiently  terrific,  when  with  its  large  jaws  ex« 
panded,  ^nd  its  abdomen  turne<|  over  its  head,  like  a 
scorpion,  it  menaces  its  envies,  some  of  which  thi» 
ferocious  attitude .  may  deter  from  attacking  it.    Mr* 
Bingley  infonns  us  that  the  giant  earwig  (Forficula 
gigantea,  F.),  a  rare  species  that  his  researches  have 
added  to  the  catalogue  of  British  insects,  turns  up  ovdi^ 
its  head,  in  a  similar  manner,  its  abdomen,  which  bein^ 
armed  at  the  epd  with  a  large  forceps  mustsgive  it  aa 
appearance  still  more  alarming  ^, 
.    The  caterpillars  of  some  hawk^^moths  (Sphinx^  L.)^ 
particularly  that  which  feeds  upon  the  privet,  when 
they  repose,  holding  stvongly  with  their  prolegs  the 
branch  on  which  they  ar^standing,  rear  the  anterior 
part  of  their  body  so  as  to  form  nearly  a  right  angle 
with  the  posterior ;  and  in  this  position  it  will  remaia 
perfectly  tranquil, — ^thus  eluding  the  notice  of  its  ene«^ 
jnies,  or  alarming  them, — ^perhaps  for  hours.    Reau« 
mur  relates  that  a  gardener  in  the  employment  of  the 
celebrated  Jussieu  used  to  be  quite  disccMicerted  by  the 
self-sufficient  air  of  these  animals,  saying  they  must  be 
very  proud,  for  he  had  never  seen  any  other  caterpillari 
hold  their  head  so  high^.    From  this  attitude,  which 
prec^isely  resembles  that  whicii  sculptors  have  assigned 
to  the  fabulous  monster  called  by  that  name,  the  term 
S/iAiMirhas  been  used  to  designate  this  genus  of  insects. 
— ^The  caterpillar  of  a  moth  (Bombyx  camelinay  F.) 

«  Platk  I.  Fic»  7.    X^ttiR.  Tr0M,  x,  404-*  b  ^eaufli,  li,  fair. 


ttotieed  by  the  ailMiol*  just  quoted,  whenever  It  i^tft 
from  feeding,  turns  its  head  cfver  its  back,  then  become 
concave,  at  the  8am»  time  elevating  its  tail,  the  extrc^ 
iBity  of  which  remains  in  (^horizontal  position,  withtw^ 
short  horns  like  ears  behind  it.  Thus  the  six  anterior, 
legs  are  in  theair,  and  the  whole  animal  looks  like  aqiiat 
dlruped  in  miniature  ;r  the  tait  being  its  head — the  horns 
its  ears— and  the  reflexed  hend  simulating  a  tail  curled 
over  its  back*.  In  this  seemingly  unnatural  attitude 
it,  will  remain  without  motion  for  «^  very  long  time^ 
'  Some  lepidopterous  larvee,  that  fix  the  one  half  of 
Ihe  body  and  elevate  the  other,  agiti^te  the  elevated 
part,  whether  it  be  the  head  or  the  tai}^  as  if  to  strike 
what  disturbs  them^.  The  giant  caterjxIHlki*  of  a  large 
JSortb^American  moth  (Bombyx  regalisy  FO  is  armed 
behind,  the  h/ead  and  at  the  back  of  the  aotorior  seg* 
ments  with  seven  or  eighjt  strong  curved  sp|]|^si  ^om 
lialf  to  three-fourths  of  an  inch  in  I^igth.  Mr.  Abbott 
fells  ilk  that  this  caterpillar  is  called  in  Virginia  the 
biekory-horned  devil,  and  that  when  disturbed  it  draws 
«p  its  head,  shaking.or  striking  it  from  side  to  side; 
which  attitude  gives  it  so  formidable  an  aspect,  that  no 
one,  he  affirms,  will  venture  to  handle  it,  people  in  ge* 
necal  dreading  it  as  much  as  a  rattle-snakeJ  When,  to 
convince  the  Negroe^  that  it  wai  harmless^  he  himself 
took  hold  of  this  animal  in  their  presence,' they  used  to 
veply  that  it  could  not  sting  him,  btit  would  them^« 
The  species  of  a  genus  of  beetles  separated  from  Con* 
fkaarisy  L.,  under  the  name  of  Malackiusy  F.,  endeavour 
^to  alarm  their  enemies  and  show  their  rage  by  pnffing 

^  Reaom.  IF.  260.  ^20./.  10.  11,  Compare  Sepp  IV.  <.  uf.  S-T« 
b  Ibid.  i.  l(Xk  c  SmUh's  AkboU's  im,  ofOeorgia^  H.  .121. 


#iit  4x1$  iofliiting  four  vegielns  from  the  sides  of  theii^ 
body^  'Whi^h  are  of  a  bright  red,  9oft^  aBcl'  of  an  irregu* 
lar -shape.  When  the  cause  of  alarm  is  removed,  they 
are  ri^tracted,  so  that  only  a  small  portion  of  them  ap<« 
l^rs*. 

•  Iiisects  often  endeavour  to  repel  or  escape  from  as* 
^ilants  by  their  ^0^10975.  Mr.  White,  mentioning  a  wild 
feee  that  makes  its  nest  on  the  summit- of  a  remarkable 
hill  near  Lewes  in  Sussex,  in  the  chalky  soil^  sayst 
"  When  people  approach  the  place  these  insects  begiit 
to  be  alarmed,  and  with  a  sharp  and  hostile  sound  dash 
and  strike  round  the  heads  and  faces  of  intruders.  I 
have  often  been  interrupted  myself  while  contemplate* 
ing  the  grandeur  of  the  scenery  around  me,  and  have 
thoughtmyself  in  danger  of  being  stung**."— The  hive- 
b^e  will  sometimes  have  recourse  to  the  same  expe« 
dient,  when  her  hive  is  approached  too  near,  andthu^ 
give  you  notice  what  you  may  expect  if  you  do  not 
take  her  warning  and  retire. — Humble-bees  when  dis- 
turbed, whether  out  of  the  nest  or  in  it,  assume  some 
very  grotesque  and  at  the  same  time  threatening  at- 
titudes: If  ;you  put  your  finger  to  them,  thej  will 
^ther  successively  op  simultaneously  lift  up  the  three 
legs  of  one  side ;  turn  themselves  upon  their  back ; 
bend  up  their  anus  and  show  their  sting  accompanied 
by  a  drop  of  poison..  Sometimes  they  will  even  spirt  out 
HuA  liquor.  When  in  the  nest,  if  it  be  attacked,  they 
also  beat  their  wings  violently  and  emit  a  great  hum^. 
These  motions  menace  vengeetnce ;  those  of  some 
other  ipsects  are  merely  to  effect  their  escape*  Thus  I 

«  De  Gcer,  ir.  T4.  b  Nat  HUt,  ii.  268. 
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kavet  observed  tbat  the  species  of  Jthe  May*fiy  trtti^ 
Phrjfgamay  J^y  Trichoptera^  K.*^),  wheo  I  have  at^ 
tempted  to  take  th^iD^  have/often  glided  away  from  un^ 
d^r  my  hand — without  moving  their  limbs  that  Icoul4 
discqver — in  a  remarkable  manner*  I  once  observed  s| 
weevil  (BrachyrhinuSy  FO  upon  a  rail,  whicb^  when  it 
saw  me,  elided  sideways,  aad  th^n  rolled  off*  To  notic^ 
the  ordinary  motions  of  insects,  which  are  often  meant 
by  which  they  escape  fropi  danger,  would  here  be  pre* 
inature,. since  they  will  be  fully  considered  in  a  subse* 
quent  letter*  I  shall  therefor^  only  mention  the  zigzag 
fight  of  butterflies  and  the  traverse  sailing,  of  humble-* 
bees,  which  certainly  render  it  more. diffipi^t  for  the 
birds  to  catch  them  while  on  the  wing* 
.  Noises  are  another  mean  of  defence  to  which  insects 
bave  occasional  recourse.  I  have  heard  the  lunar 
flung-beetle  (^Copris  lunarisy  F.)  when  disturbed  utter 
f,  shrill  sound.  Geoirupes  Oromedofiy  F.,  another  of 
the  ScarabmdaSy  was  observed  by  Dr.  Arnold  to  make, 
when  alarmed,  a  kind  of  breaking  noise,,  which  it  pro<* 
duced  by  rubbing  its  abdomen  against  its  elytra.  A 
third  of  the  same  tribe,  Trox  sabulosusy  F.,  emits  a^ 
small  sibilant  or  chirping  noise,  as  I  once  observed, 
when  I  found, several  feeding  ih  a  ram's  horn.  Tte 
^^  drowsy  hum"  of  beetles^  humble-bees,  and  other  in- 
sects, in  their  flight,  may  tend  to  preserve  them  from 
some  of  their  aerial  assailants.  And  the  angry  chiding^ 
of  the  inhabitants  of  the  hive^  which  are  very  distin« 
guishable  from  their  ordinary  sounds^  may  be  regarded 
lis  warning  voices  to  those  from  whom  they  aj^rehend 
evil  or  an  attack.    I  have  before  observed  that  the 

#  ILirh^  iaLJim*  Tvm«i\,  Q^yHQte  «» 


hawk-mofh  {SpUnx  Airoposy  L.)>  wbeA 
laenaced  by  the  Bik^  often  Uiouaaiid  beea ^niged  at 
bar  de!predatioii&  upon  their  property,  poBse^&es  tbe 
secret  to  disarBi  them  of  their  iiiry''.  Tbu  iaeect,  when 
in  tear  or  danger,  is  known  to  prodiice  a  Aarp,  ahriU, 
anonmfttl  cry,  whidi  with  the  anpei^itions  has  add^ 
io  the  alarm  produced  by  the  aymbol  of  deatli  wfatob 
-signalizes  its  thorax  ^.  This  cry,  there  is  reason  Ip 
.beliere,  lafiects  and  disarms  the  bees^  so  as  to  enable 
-htr  to  proceed  in  her  spoliations  with  impunity^.  One 
•«f  tbei«  insects  being  once  brought  toa  leardcfd  divine, 
w]k>  was  also  an  entomologist,  when  he  was  unwell,  he 
'was  so  much  mored  by  its  plaintiTe  noise,  that,  instead 
•of  devoting  it  to  destruction,  he  gave  the  animal  its  life 
and  liberty.  I  migbt  say  more  npon  this  subject  of  de- 
fens! ve  noises ;  but  I  shall  ressrire  what  I  have  fiirtber 
'tocommnnicate,  to  a  letter  which  I  purpose  devoting  to 
the  sounds  produced  or  emitted  by  insects. 

You  are  acquainted  with  the  singular  property  of 
tbe  skunk  (  Viverra  putariusj  L*),  which  repels  its  as- 
sailants by  the  fetid  vapour  that  it  explodes ;  but  per- 
'  haps  are  not  aware  that  the  Creator  has  endowed  many 
unsects  with  the  same  property  aad  for  tiie  same  pur- 
pose— some  of  whidi  exhale  powerftil  or  disagreeable 
'oAwrs  at  all  times,  and  from  tbe  general  siirfece  of  their 
'Itody ;  while  they  issue  from  others  only  throng^  par- 
ticular organs,  and  when  they  are  attacked. 
•     Ctfibeforsier 'description  of  defensive  scents  there 

»  You  L  Sd  Ed.  105.  b  Ibid.  34. 

«  Hiiber  appears  to  be  of  tbis  opinion ;  he  does  not,  1ioweter,lay  f  rr«t 
'.  ftrns  vptm  it.  Tet  there  leeas  '■o  other  ymj  of  accooDUftg  for  Uie  ira|iu« 
Bity  with  iiWch  this  animal  conmifts  its  d^pr*datioo«.X.Httber,  ii.  299— 
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are  numerous  examples  in  almost  every  order;  ibr^ 
next  to  plants  and  vegetable  substances,  insects,  of  any 
part  of  the  creation,  afford  the  greatest  diversity  of 
odours.  In  the  Coleoptera  order  a  very  common  beetle, 
the  whirlwig  (Gt/rinus  Natator^  L.),  will  infect  your 
finger  for  a  long  time  with  a  disagreeable  rancid  smell ; 
while  two  other  species,  G.  minutus  and  villosus^  are 
scentless.--^Those  unclean  feeders,  the  carrion  beetles 
'\Silph(B^  L*),  as  might  be  expected  from  the  nature  of 
their  food,  are  at  the  same  time  very  fetid. — Pliny  tells 

;us  ofa  Blatta,-— which,  from  his  description,  is  evi- 
dently the  darkling-beetle  (Blaps  mortisaga^  P.),  and 

'which  he  recommends  as  an  infallible  nostrum,  when 
applied  with  oil  extracted  from  the  cedar,  in  otherwise 
incurable  ulcers, — that  was  an  object  of  general  dis- 
gust on  account  of  its  ill  scent,  a  character  which  it  still 

•  maintains  *. — Numbers  of  the  Carabidce  (a  kind  of  black 
beetles  that  run  very  &st,  and  are  found  under  stones, 
and  in  places  that  have  not  a  free  circulation  of  air,) 

'  exhale  a  most  disagreeable  and  penetrating  odour, 
which  De  Geer  observes  resembles  that  of  rancid 
butter,  and  is  not  soon  got  rid  of.     It  is  produced,  he 

"  says,  from  an  unctuous  matter  that  transpires  through 
the  body^;  but  I  am  rather  inclined  to  think  it  pro- 
ceeds from  the  extremity.— I  have  noticed  that  some 

'  small  beetles  of  the  Omalium  genus  6rav.-*for  in- 
stance O.  rivulare^  and  another  species  that  I  once  found 

"in  abundance  on  the  primrose  (O.  Primulce,  K.  Ms.), 
especially  the  latter — are  abominably  fetid  when  taken, 

i  and  that  it  requires  more  than  one  washing  to  free  the 

'  fingers  from  it.  Every  one  knows  that  the  cock-roacb, 
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{Slatta  orientalis^  U,)^  belonging  to  Hi^'  OrthopteraoV'^ 
der,  is  not  remarkable  for  a  pleasant  scent  ;-^but  none 
are  more  notorious  for  tbeir  bad  character  in  this  re« 
spect  than  th^  hiig  tribe  (Cimici(kB)y  which  almost  uni- 
yersally  exhale  an  odour  that  mixes  with  the  scent  of 
cucumbers  another  extremely  unpleasant  and  annoy* 
ing.     Soilie  however  are  less  disgusting,  particularly 
jLygieus  Hyoscyamiy  F.,  which  yields,  De  Geer  found^ 
an  agreeable  odour  of  thyme  *. — ^Several  lepidopterous 
likrvss.  are  defended  by  their  ill,  smell ;  but  I  shall  only 
particularize  the  silk*  worms,  which  on  that  account  are 
said  to  be  unwholesome. — Phryganea  grandis,  a  kind 
of  May-fly,  is  a  trichopterous  insect  thixt  offends  the 
nostrils  in  this  way;  but  a  worse  is  Hemerobius  Perla^ 
a  golden-eyed  and  lace- winged  fly,  of  the  next  order^ 
whose  beauty  is  coupterbalanced  by  a  strong  scent  of  hu^ 
man  ordure  that  proceeds  from  it. — Numberless  Ht/* 
maioptem  act  upon  the  olfactory  nerves  by  their  ill  or 
powerful  effluvia.  One  of  them,  an  ant  (Formica  fcetida^ 
De  6eer,ya?^en^,  Oliv.),  has  the  same  smell  with  the 
^  insect  last  mentioned  ^.  Our  common  black  ant  (F.fuH^ 
ginosoj  Latr.),  whose  curious  nests  in  trees  have  beea 
before  described  to  you  %  is  an  insect  of  a  powerful  and 
penetrating-scent,  which  it  imparts  to  every  thing  with 
which  it  comes  in  contact;  and  Fabricius  distinguishes 
another  (1^.  ana&>,  liktr.,  jfe^ew^,  F.)  by  an  epithet 
{fosHdissima)  which  sufficiently  declares  its  properties. 
Many  wild  bees  (ilfe/t/to,  K.,  Andrena,  F.)  are  distin- 
guished by  their  pungent  alliaceous  smell.     Crabro 
U.ficeoum^  Helw.,  a  wasp-like  insect,  is  remarkable  for 
tl^e  penetrating  and  spirituous  effluvia  of  ether  that  it 

*  Dc  Gccr,  iii.  249C  374.       b  Ibid.  61  r.        c  Vol.  I.  «d  Ed.  4JB3* 
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HkliUte^  '.  Itanteed  tbere  is  iic»tc6ly  any  dpeeits  in  lyi 
brde^  Aat  bAs  fi«t  a  peculiar  scent.— *^me  diplerouv 
ilidect8-^-4&oagh  tiveee  in  general  neitlier  offend  nor  de» 
light  ufi  hy  it— «re  ^istingiiished  by  thrir  smell.  Thua 
Musca  mystacea^  L.,  a  fly  that  in  its  grub  state  lives 
ih  co#-duAg]^  savours  in  this  respect,  when  a  deni* 
ken  of  the  air,  of  the  substance  in  which  it  first  drew 
breatli.  Atsd  another  (M.  cympsta^  L.)  emits  a  fra«> 
j^nt  odoiir  of  baum  ^.— I  have  not  much  to  tell  yoa 
Wiflk  tespect  to  apterous  insects,  except  that  ItAm  ier- 
i^ti^my  A  coikiinon  millepedte,  leaves  a  strong  and  dis" 
kgreeiiUe  efcent  upon  the  fingere  when  handled''.  Most 
^tbe  insects  I  ha  vie  here  enumerated,  probably,  are 
defended  #om  some  enemy  or  injury  by  the  strong  va^ 
^urs  AHat  'e%hak  from  them ;  and  perhaps  some  in  the 
list  ptoduee  it  from  particular  organs  not  yet  noticed. 
^  I  ^hall  ttext  beg  your  attention  to  those  insects  that 
etsiii  fteir  smell  from  particular  organs.  Of  these, 
^m^  k^e  tumkhed  with  a  kind  of  scent-vessels,  which 
I  ^a^  call  09mat€ria ;  While  in  others  it  issUes  from  the 
intestinies  sN;  the  ^itdinaty  paeHsage.  In  the  former  ia*- 
^tartrce  the  or^n  is  usually  retractile  within  ihe  body, 
Wiitg  only  e^s^erted  when  it  is  tmed :  it  is  generally  a 
(>ifid  v^sel,  SOtti^hing  in  the  shape  of  the  lett^  T. 
lAnt^y  in  his  generic  ^aracter  of  the  rove-beetles, 
iStdp/Q/likm}^  toehtions  two  obl<mg  vesicles  as  proper 
i6  this  ig^niffi.  These  or^^ans, — -which  are  by  no  aeatis 
common  to  %he  whole  ^enus,  even  as  i:^estricted  by  late 
Si^rilei^,— ^re  its  osmaiei^a^  and  give  forth  the  scent  for 
which  some  ^ecies,  puitictilarly  S.  irwmipesy  alie  re»- 


a  kirby,  Mon.  Ap,  AngU  i.  136.  note  a* 


b  Dc  Gecr,  ▼!.  1'35.  33» 
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mirka1>le*  If  you  fre^H  the  ^^bdaiqea  bfird|  you  yifi\l 
find  tliat  these  reticles  are  only  bmnches  froip  a  c^^ai- 
moo  «tem ;  aad  you  may  easily  ascertaii^  that  the  aipell 
ef  this  insect^  which  mixes  somf^thing  extremely  fetidi 
vitbaspi^y  odour,  preeeed^froiD  their  e:i^tremity.-^4^ 
similar  organ,  half  an  ioeh  m  Imglh,  and  pf  the 
£iame  shape,"  issues  from  the  neck  of  the  eatc^rpillar  of 
the  swallow-tail  butterfly  (PapiliQ  tMa^hao^^  L,)''. 
When  I  pressed  this  caterpillar,  f^^ys  Bonnet,  near 
Us  anterior  part,  it  darted  forth  its  horn  as  if  it  meant 
to  prick  me  with  it,  directing  it  towards  my  fingers; 
but  it  withdrew  it  as  soon  as^I  left  off  pressing  it*. 
This  horn  smells  atrobgly  of  fennel,  and  probably  is 
employed  by  the  insect,  by  means  of  its  powerful  seent^ 
to  drive  away  the  flies  ai^d  ichneumons  that  annoy  it. 
A  similar  horn  is  protruded  by  the  slimy  larva  of 
JP.  AncMset^  L.,  as  also  P.  Jpolh  and  many  other 
J^jf^i^e^^.— -Another  insect,  the  larva  of  a  species  of 
saw-fly  (Tentkredo)  described  by  De  Geer,  is  famished 
with  osmateria,  or  scent-organs,  of  a  different  kind* 
They  are  situated  between  the  five  first  pair  of  ln« 
lermediate  legs,  which  they  exceed  in  size,  and  are 
perforated  at  the  end  like  the  rose  of  a  watering-pot. 
If  you  touch  the  insect,  they  shoot  out  like  the  horns  of 
a  snail,  and  emit  a  most  nauseous  odour,  which  remains 
long  upon  the  finger;  but  when  the  pressure  is  re-^ 
moved  they  are  withdrawn  within  the  body*^.^ — The 
grub  of  the  poplar-beetle  (Chrysomela  PopuUy  L.) 
also  is  remarkable  for  similar  organs.  On  each  of  the 
nine  intermediate  dorsal  segments  of  its  bpdy  is  a  pair 

.  a  Plata  XIX.  Fig.  I.  a.  b  |||ericui  SMHnam,  lit,    jQBct  in  Linn, 

Trans^  ii.  64.  e  De  Geer,  ii.  989—  t.  xxx vU.  /.  6.  . . 
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of  Dlack,  elevated^  conical  tubercles,  of  a  hard  sub«> 
stance;  from  all  of  these  when  touched  the  animal 
emits  a  small  drop  of  a  white  milky  fluid,  the  smell  of 
which,  De  Geer  observes,  is  almost  insupportable,  being> 
inexpressibly  strong  and  penetrating.  These  drops 
proceed  at  the  same  instant  from  all  the  eighteen  scent-« 
organs;  which  forms  a  curious  spectacle.  The  insect, 
however,  does  not  waste  this  precious  fluid;  eachdrop^ 
instead  of  falling,  after  appearing  for  a  moment  and 
dispensing  its  perfume,  is  withdrawn  again  within  it» 
receptacle,  till  the  pressure  is  repeated,  when  it  re-^ 
appears*.  .       .. 

I  shall  now  introduce  you  to  the  true  counterparts  of 
the  skunk,  which  explode  a  most  fetid  vapour  from  the 
ordinary  passage.  I  have  lately  hinted  that  the  scent  of 
many  Garabidae  is  thus  emitted.  Havpalus  prasinus^  a 
beetle  of  this  tribe,  combats  its  enemies  wi4h  repeated 
discharges  of  smoke  and  noise  :  but  the  most  famous 
for  their  exploits  in  this  way  are  those,  which  on  this 
account  are  distinguished  by  the  name  of  bombardiers 
(BrachinuSy  P.).  The  most  common  species  (B.  ere* 
pitansy  F.),  which  is  found  occasionally  in  many  parts 
of  Britain,  when  pursued  by  its  great  enemy,  Calosomot 
Inquisitor y  F.,  seems  at  fir«t  to  h^^ve  no  mode  of  escape ; 
when  suddenly  a  loud  explosion  is  heard,  and  a  blue 
smoke,  attended  by  a  very  disagreeable  soei^t,  is  seea 
to  proceed  from  its  anus,  which  immediatelystops  the 
progress  of  its  assailant :  when  it  has  recovlered  from 
the  effect  of  it,  and  the  pursuit  is  renewed,  a. second 
discharge  again  jarrests  its  course.  The  bombardier  cau 

It  De  Geer,  v.  29J.    Compare  Ray's  Letten,  43.    See.Pt^TjB  ^VI II. 
Fig.  I.  *         . 


r 


iCteAN^  OF  OEFBNCE'OF  INgEGTg.  S47 

fire  itd  artillery  twenty  times  in  succession  if  necessary, 
and  so  gain  time  to  effect  its  escape. — Another  species^ 
Bmckinus  Displosovy  makes  explosions  similar  to  those 
of  B.  crepitans :  when  irritated  it  can  give  ten  or , 
twelve  good  discharges;  but  afterwards,  instead  of 
smoke  it  emits  a  yellow  or  brown  fluid.  By  bending  the 
joints  of  its  abdomen  it  can  direct  its  smoke  to  any  par-^t 
ticular  point.  M.  Leon  Dufour  observes  that  this 
smoke  has  a  strong  and  pungent  odour,  which  has  a 
striking  analogy  with  that  exhaled  by  the  Nitric  Acid. 
It  is  caustic,  reddening  white  paper,  and  producing  on 
the  skin  the  sensation  of  burning,  and  forming  red 
spots,  which  pass  into  brown,  and  though  washed  re- 
main several  days^. 

Another  expedient  to  which  insects  have  recourse  to 
rid  themselves  of  their  enemies,  is  the  emission  of  dis** 
agreeable  Jluids,  These  some  discharge  from  the 
mouth ;  others  from  the  anus ;  others  again  from  the 
joints  of  the  limbs  and  segments  of  the  body;  and  a 
few  from  appropriate  organs. 

You  have  doubtless  often  observed  a  black  beetle^ 
crossing  pathways  with  a  slow  pace,  which  feeds  upon 
the  different  species  of  bedstraw  {Galium^  L.),  called 
by  some  the  bloody-nose  beetle  (Chri/somela  tenebri' 
CQSOy  F.).  This  insect,  when  taken,  usually  ejects  fi^om* 
its  mouth  a  clear  drop  or  two  of  red  fluid,  which  will* 
stain  paper  of  an  orange  colour.  The  carrion-bettles 
(Silpha  and  Neerophorus^  P.),  as  also  the  larger  Ci«- 
rafti,  defile  us,  if  handled  roughly,  with  brown  fetid 
saliva.  ,  Mr.  Sheppard  having  taken  one  of  the  latter' 
iC*  viqlaceusy  L.)  applied  it  in  joke  to  his  son's  face^ 
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^nA  WM  aurpn^  to  hear  hiiD  immediattly  cry  out  a# 
if  hurt :  repeating  the  experiment  with  another  of  lam 
hs)f9y  he  complained  of  its  making  him  smart :  upon  thb 
he  toothed  himself  Kith  it,  and  it  caused  as  much  pain* 
to  ity  after  shavings  he  had  rubbed  his  fiice  with  spirited 
of  wine.  This  he  observed  was  not  invariably  the- 
ease  with  this  beetle,  its  salira  at  other  times  being 
harmless.  Hence:  he  coajeotures  that  its  caustic  na^ 
ture^  in  the  instance  here  recorded,  mi^t  arise  firons 
Hbb  food ;  which  he  bad  reason  to  think  had  at  timt  time 

^  heentheelectriccentipede(Sco/0pefffdfue/€!ir^rtc0,Li.)*'-*-> 
lissser  baYiag.  ooce  touched  the  anal  horn  of  Ibe  caters 

pillar  of  some  sphinx,  suddenly  turning  its  head  roaiid,^ 

'  it  vomited  upon  his  hand  a  quantity  of  green,  visooiay 

tttd  very  fetid  fluid,  whieh,  though  he  washed  it  fre* 

'qoently  with  soap  and  fumed  it  with  sulphur,  infboted: 

it  for  two  days^» — Lister  relates  that  he  saw  a  spidery 

when    upon    being,  provoked  it  attempted  to  bite,. 

omit  several  times,  small  drops  of  very  clear  flitid^--«» 

Mr.  Briggs  observed  a  ciiterpillar  caught  in  the  web 

of  one  of  our  largest  spiders,  by  means  oCa  ^uid  which 

it  sent  forth  entirely  dissolve  the  great  breadth  o£ 

tjireads  with  which  the  latter  endeavoured  to  envelop 

it,>asfiistas  produced,  till  the  spider  appeared  quite. 

exhausted  ^.«^The  caterpillars  also  of  a  particular  trtboN 

df  saw-flies,  remarkable  for  the  beautiful  peahatod  aa^: 

€  TlMs  K^entleman  ts  of  opinion  that  spiders  possess  tl^  means  of  xe^^ 
dlssolviDi^  their  webs.     He  observed  one,  when  its  net  was  brolLen,  mn 
ap  its  thread,  and  gathering  a  considerable  mass  of  the  web  into  a  haR, 
ssddenly  dUMlve  i<  iH(h  ikiM.    He  sbs  ofeflm^t,  tiiai  whta^  wiodbg- v|^ 
»  powerful  prejy  a  spider  can  fonn  its  threads  Into  a  broad  theet« 
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tefioie  of  the  iBftles  (Pierotims  Jiiriii6)%  when  diitarbi' 
f^i^^aetadropof  fluid  from  their  mouth.  Those  of  ono 
i^pedefe  inhafailing  the  fir-tree  {Pi.  Phriy  are  ordtea-^ 
pily  statiimed  on  the  narrow  leaves  of  that  tree-^^whicll 
tiiey  devour  most  voraepoatly  in  the  manner  that  we 
est  radishes— with  their  head  towarda  the  point.  Some^ 
iioies  two  are  engaged  0ppoBite  to  each  oth^  on  the^ 
aapie  leaf.  They  eolleet  kk  groups  often  df  more  thaiK 
^  kaadredy  and  keep  as  close  to  each  other  as  they  ean.^ 
When  a  brsiieh  is  striped  they  dl  move  together  to 
another.  If  one  of  thesQ  eaterpillars  be  touched  or 
di8l«[4)edy  it  immediately  with  a  twist  lifts  the  anteriei* 
jpart  of  its  body,  and  emits  ft*om  its  mouth  a  drop  Of 
dear  resin,  perfectly  nmilar  both  in  odour  and  con* 
siatenoe  tb  that  of  the  fir^  What  is  still  more  remart:-^ 
able,  no  sooner  does  a  single  individual  of  the  group 
give  itself  this  motion,  than  all  the  rest,  as  if  they  were 
aiovad  by  a  spring,  instantaneously  do  the  same  \  Thmr 
these  animals  fire  a  volley  as  it  were  at  their  antioyerff^ 
the  scentof  which  is  probably  snifeient  to  discomfit  any 
iehneumons,  flies,  or  ptedaceous  beetles  that  may  be 
desiroos  of  attaddi^  theo^. 

Amongrt  those  wUeh  annoy  their  enemies  by  the^ 
emission  of  fluids  from  their  anus  are  the  larger  Carabi./ 
l%ese,  if  roughly  handled,  will  spirt- to  a  considerable 
distance  an  acrid,  caustic,  stinking  liquor,  whichif  it 
touch  the  eyes  or  the  lips  occasions  considerable  pain^.<--«' 
The  rose<-scented  Capricorn  (Csrambyx  mosthatuif  L.) 
produced  a  similar  eflfect  upon  Mr.  Sheppard  by  simi* 

a  Jvrine  HjfMenopt.  #,  Ti. /.  8.  b  De  Goer,  ii.  ST  1 . 

^  I  9^e  the  Itaoirledfe  of  tha  circsMi««Me  !•  Mr.  M4oL>e»y« 
«iD»aecK»iY.8e.    Gei^r^i.  141. 
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lar  means.  The  fluid  in  tkis  had  a  powerful  odour  of 
musk. — ^Theacidof  airits  has  long  been  celebrated,  and 
i«  oneof  their  mofttpowerfblfiieaas  of  defence.  Wfaeh 
the. species  that  have  no  sting  make  a  wound  with  theiif* 
jaws,:  they  insinuate  into  it  some  of  this  acid,  the -ef- 
fluvia produced  by  which  are  so  subtile  and 'penetra- 
ting, that  it  is  impossible  to  hold  your  head  near  the 
nest  of.  the  hill*ant  (Formica  rufa^  L.),  when  the  ants 
are  .much  disturbed, ^without  being  almost  sufibcated. 
This  odour  thus. proceeding  from  myriads  of  ants,  is 
powerful  enough,  it  is  said,  to  kill  a  frog,  and  is  {h*o-^ 
baUy  the  means  o(' securing  the  nest  from  the  attack 
of  laii^y  enemies. — rDr..  Arnold  observed  a  species  of 
hngiScuteUerUy  F.)  abundant, upon  some  polygamous 
plant,  which  he  coald  not  determine,  and  in  all  their 
different  states.  They  were  attended  closely  by  hosts 
of  ants,  and  wben  disturbed  emitted  a  very  strong 
smell.  One  of  these  insects  ejected  a  minute  drop 
of  fluid  into  one  of  his  eyes,  which  occasioned  for 
some  hours  considerable  pain  and  inflammation..  In 
the  V  evening,  however,  •  they  appeared  to  subside ;: — 
but  on  the  following  morning  the  inflammation  vFaa 
renewed,  became  worse  than  ever,  and  lasted  for  three 
days. 

Other  insects^  when  under  alarm,  discharge  a  fluid 
firom  the  joints  and  segments  of  their  body.  You  have 
often  seen  what  has  been  called,  the  unctuous  or  oil 
beetle  (ilfefoePro*caraicB«5,L.),  and  I  dare  say,  when 
you  took  it,  have  observed  orange-coloured  or  deep^ 
yellow  drops  appear  at  its  joints.  As  these  insects  feed 
upon  acrid  plants,  the  species  of  crowfoot  or  Rartun^ 
cuius ^  it  is  probable  that  thiji^  fluid  partakes  of  the  pak-^ 
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ture  of  tbeir  food  and  is  very  acrimon[ioas-*-aDd  thus 
may  put  to  flight  its  insect  assailants  or  the  birds,  fh)ni 
neither  of  which  it  could  otherwise  escape^  being  a  very 
slow  and  sluggish  and  at  the  same  time  very  conspi* 
cnous  animal.  Another.beetle  (PitneHa  collaris,  F.)^ 
has  likewise  this  faculty.— *The  lady-bird,  we  know, 
has  been  recommended  as  a  cure  for  the  tooth-ache* 
This  idea  may  have  taken  its  rise  firom  a  secretion  of 
this  kind  being  noticed  upon  it.  I  hav6  observed  that 
one  species  (Coecinella  Hpunciata,  L.)  when  ^  taken 
ejects  from  its  joints  a  yellow  fluid  which  yields  a  pow« 
erfiil  but  not  agreeable  scent  of.opftim. — Asiluscrabro* 
fii/brmisj  L.,  a  dipterous  insect,  once  when  I  took  it, 
emitted  a  white  milky  fluid  from  its  proboscis,  the  joints 
of  the  legs  and  abdomen,  and  the  anus.— **The  common 
scorpion-fly,  likewise,  upon  the. same  occasion  ejects 
from  its  proboscis  a  brown  and  fetid  drop^.  Some  in-r 
sects  have  peculiar  organs  froniA which  their  fluids  issue, 
oj-  are  ejaculated.  Thus,  the  larvas  of  saw-flies  when 
taken  into  the  hand  cover  themselves  with  drops,  ex- 
uding from  M  parts  of  their  body,  of  an  unpleasant 
penetrating  scent *^.  That  of  Tenthredo  lutea,  L.  of  the. 
same  tribe,  from  a  small  hole  just  above  each  spiracle, 
syringes  a  similar  fluid  in  horizontal  jets  of  the  diame- 
ter of  a  thread,  sometimes  to  the  distance  of  more  than 
a  foot*.— The  caterpillar  of  the  great  emperor  moth 
(Bombyx  Pavonia  mujar^  P.,  Satumia  P^ri,  Schrank) 
^Iso  spirts  out,  when  the  spines  that  cover  them  are 

a  Fab.  Ent.  Syst,  Em,  i.  104.  26.  lo  Syst.  Eleuth.  (i.  135. 5.)  it  is  made 
fin  ^kis.  '  ' 

P  De  G^r,  ii.  731.        c  Reaumur,  y.  96.      '  d  De  Geer,  il.  937-^ 
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toiichedy  dbftr  lynph  from  ks  pierced  tubercles  ^-^' 
WiUug^by  b«$  remerkedi  a  onrieiw  circmaetance  with 
nsqpect  to  n  weter-beatle  (Djfliaeu$  cimeremsy  Marslu> 
whidi  evght  not  ta  be  oiratrlocAed.  A  tnuieverae  Une 
ef  a  pale  colour  UobBwmble  upon  ^be  elytra  at  thi» 
laale;  n^ere  this  line  termiaates  eertaia  oblong  pores 
are  TUiible,  from  wbidi  be  affirms  ba  bas  often  seen  a 
Bttlky  Hmd  exuding^;  aad  wbat  inay'ooiilim  bis  8tate<- 
aient^  I  bave  more  than  once ^  observed  sucb  a  fluid 
iMue  fraa  Dy  tiici  of  tbe  eaaie  fiiniily  .-^Tbe  ealerpillar 
of  tbe  puttHinoth  (Bm^ys  vbwU)^  as  well  as  tbose  of 
soToral  otber'specil^s^  has  a  deft  in  tbe  netk  between 
tbe  bead  and  the  Ant  pair  of  legs.  From  tiiis  issues, 
at  tbe  will  of  the  animal,  a  singular  syringe,  laterally 
bifid ;  tbe  branches  c^  wbicb  are  terminated  by  a  nip<* 
pie  perforated  like  tbe  rose  of  a  watering-pot*  By 
means  of ,  this  organ,  when  touched,  Jt  will  syringe  a 
fluid  to  a  consideraUe  distance,  which,  if  it  enters  the 
eyes,  givesthemacutebutnotlastingpain.  Theaninal 
wben  taken  from  tbe  tree  on  which  it  feeds,  though 
supplied  with  its  leaves,  loses  this  faculty,  with  which 
it  is  probably  endowed  to  drive  off  the  ichneumons  that 
infest  it^-^And,  to  name  no  more,  thb  great  tiger* 
moth  (Bombys  Caja^  F.))  wben  in  its  last  or  perfect 
state,  has  near  its  head  a  remarkable  tuft  of  the  most 
brilCant  carmine,  from  amongst  tbe  hairs  of  whioh,  if 
tbe  thorax  be  touched,  some  minute  drops  of  transpa* 
rent  water  issue,  doubtless  for  some  similar  purpose  ^« 
The  next  active  means  of  defence  with  which  Crea^ 

«  Rosel,  IT.  162.     De  Geer,  i,  273,        b  Rai.  f7/s^  7iw,  94. «.  3* 
« Ife GeejT, L SSI**-  ^  4Ibid.i.908v 
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Italic  or  iii«oj9M»  with  which  tliey  are  fiirnnlMd.  Tho 
iMect  ktily  neiitioaed,  the  pucoHootli,  besidefi  the 
iyriogos  J(i9t  deeoribod,  is  mnariuible  t»r  its  skgula# 
forked  tail,  entirely  disi^iorilar  to  the  anal  terninatioii 
of  tile  oMonieii  of  moat  other  eaterpHIars*  This  tail 
is  coioposed  of  two  long  cylinflbrical  tabes  ftioveaUe 
at  thair  base,  and  beset  with  m  great  number  of  short 
stiff  q[>ines^  When  the  animal  t^alks,  the  two  branehes 
of  die  tail  ate  aseparated  from  eaeh  othier,  and  at  &vtirf 
step  are  lowered  so  as  to  touch  the  pkuse  of  position  i 
henee  ire  may  eoacludo  that  they  assist  it  in  thid  m^ 
tion  and  sapply  the  place  of  hind  legs.  If  you  tondh 
or  otherwise  Incommode  it,  irott  each  erf*  the  abovo 
bratiehed  there  issaes  a  long,  cylindrical,  slender^ 
fleriiy,  and  very  flexifaie  origan  of  a  rose  colonr,  to 
wbieh  the  catarpillar  can  give  einery  imaginatde  curvo 
or  inflexiiHi,  camng  it  aometiioies  to  assiuoe  even  a 
s^Mral  iunn.  It  eaters  ithe  tube,  or  issoos  ftom  it,  in  the 
same  manner  as  the  horns ,  of  snstilB  or  olngs.  These 
tails  form  a  kind  of  dooble  whip,  the  iiAe^  represent^ 
ing  the  .h«idie,  and  the  horns  tbe  thong  or  lash, 
with  which  the  animal  drives  away  tbe  ichneumons 
and  (flies  that  atleaipt  to  settle  upon  it.  Touch  any 
partof  lOfae  body,  and  immediately  oaie  or  both  the  boms 
.win  upbear  and  .be  extended;  and  the  animal  wiU,  as 
it  were,  lash  the  sfwt  where  it  feels  that  yon  incom» 
mode  it*  De  Oeer,  fram  whom  Idiis  aooouot  is  taken, 
salys  that  this  eateqiillar  will  bite  very  sharply^—- > 
Several  larv»  of  butterflies,  disttngiHshed  ^t  tiieir 
head  by  a  semicoronet  of  stroqg  fiipines,  figured  by 

^  *  Oe  GtfCF,  i.  sas-- 
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MadaniiiMeriati^are  armed  with  singular  anal  org&nis 
which  may  have  a  similar  usei  Resel  when  he  first 
saw  the  cateriullar  of  the  puss-moth  stretched  out  his 
hand  with  gte9A  eagerness,  so  he  tells  us,  to  take  the 
prize;  but  wh4|i  in  addition  to  its  grim  attitude  he 
beheld  it  dart  forth  these  menacing  catapults,  appre- 
hending they  migHt  be  poisonous  organs,  his  courage 
foiled  him.  At  lei^lh  without  touching  the  monster, 
he  ventured  to  cut  off  the  twig  on  which  it  was,  and 
let  it  drop  into  a  box^l  The  caterpillar  of  the  gold-* 
tail  moth  (Bombyx  chrjfmrhoRa^  F.)  has  a  remarkaUe 
aperture,  which  it  can  op^i^  and  shut,  surrounded  by  a 
rim  on  the  upper  part  of  each  segment.  This  aperture 
includes  a  little  cavity,  frooi^  n^hich  it  has  the  power 
of  darting  forth  small  ilocka  <|f  a  cottony  matter  that 
fills' it^.  This  manoeuvre  is  pfob&bly  connected  with 
our  present  subject,  and  employed  to  defend  it  froiu^ 
its  enemies.  *  It  also  ejects  a  fluid  firom  its  anus. 

'  There  is  a  moth  in  New  Holland^  the  larva  of  which 
annoys  its  foes  in  a  different  way :  from  fight  tubercles 
in  its  back  it  darts  forth,  when'alarned^  as  many- 
bunches  of  litUe  stings,  by  which  it  inflii^ta  very  pain-* 
ful  and  venomous  wounds'^. 

>The  caterpillar  of  the  moth  of  the  beech  {Bombyx 
Fagi,  F.),  called  the  lobster,  is  distinguished  by  the 
uncommon  length  of  its  anterior  legs.  Mr.  Sti^iheJis, 
an  acute  entomologist,  relates  to  me  that  he  once  siaw 
this  animal  use  them  to  rid  itself  of  a  mite  that  incoia(-< 
moded  it.  They  are  probably  eqiialfy  useful  in  deli* 
vering  it  from  the  ichneumon  and  its  other  insect  ene*- 

• 

a  Jna»  Sitrinam.  t.  viii,  xxiii.  xxxil.  l>  I.  fv.  1^. 

Reaum.  iL  155.  r.vii./.4— 4.       ■    i  Lewin's  Proi^romar* 
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-mies: — ^Dr.  Arnold  has  made  a  curious  observation 
(confirmed  by  Dr:  Forsstrom  withrespect  to  others  of 
the  genus)  on  the  use  of  the  long  processes  or  tails  thitt 
distinguish  the  secondary  wings  of  Hesperid  larbas. 
%These  processes,  he  remarks,  resemble  antennie,  and 
•when  the  butterfly  is  sitting  it  keeps  ihem  in  constant 

•  motion ;  so  that  at  first  sight  it  appears  to  have  a  head 
at  each  extremity;  which  deception  is  much  increased 
:by  a  spot  resembling  an  eye  at  the  base  of  the  processes. 

These -insects,  perhaps  j  tiius  perplex  or  alarm  their  as- 
sailants;'-— Goedart  pretended  that  the  anal  horn  with 
'  which  the  caterpillars  of  so  many  hawk-moths  <5|i&'n«> 
are  armed,  answers  the  end  of  a  sting  instilling- a  dan- 
.  gerous  venom :  but  the  observations  of  modern  ento- 
mologists have  proved  that  this  is  altogether  fabulous^ 

•  since  the  animal  has  not  the  power  of  moving' them  ^ 
Their  use  is  stiU  unknown. 

Whether  the  long  and  oft^i  tremendous  horns  on 

•  the  head,  thorax/  and  eyen  elytra,  with  which  many 
'insects  are  armed,  are  beneficial  to  them  in  the  view 

•  under  consideration^  is  very  uncertain.  They  are  often 
sexual  distinctions,  and  have,  a  reference  probaUy 
rather  to  .sexual  purposes  and  the  economy  of  ibe 
animal,  than  to  imy  thing  else.  They  mii^^  however,  in 
some  instances  deter  enemies  from  attacking  them,  and 

'therefore  it  was  right  not  to  omit  them  wholly,  though 

.  I  shall  not  further  enlarge  upon  them. — ^Their  mandi- 

<  bles  or  upper  jaws,  though  principally  intended*  fi>r 

mastication,-— and  in  the  ease  of  the  JHt/menopterai  as 

instruments  for  various  economical  and  mechanical 

uses^ — are  often  employed  to  annpy  their  enemies, or 

•  De  Gccr,  i.  149^   ,  *     i 


■oiailttBls.   I  GBce  Buffered  considerable  pain  $tom  Oof 

'Ule  of  the  oommen  ^B/ter4)eeti^(Dyiiscmsimtrffmdi^y 

Jm)^  as  well  as  from  that  of  die  f  mt  rove-beede  (SU^ 

j^fyHnutbiens,  F.);  bat  the  moat  treoneMlous  and  effso- 

taal  weapon  with  which  insecte  arearmed — ^though  this, 

axoept  in  the  case  of  the  scorpion,  is  dso  a  sex  oal  instm-' 

Hient,  and  nsefol  to  the  females  in  oripoaitioB-^is  tbeir 

atiBg.  With  thiflT  they  keep  not  «Bly  the  lai^geraniaialSy 

.bat  eren  nmn  himmK  in  awe  and  mi  a  distance*    fiat 

•oa  liiese  I  enlarged  eaftciei^y  in  a  fiirmer  letter*. 

<    These  weapons,  tredewdons  as  they  are,  would  be 

i^of  but  little  Qse  to  insects  if  tfaejr  had  not  courage  Ip 

'^caaploy  them :  in  this  quality,  however,  they  are  by  no 

-nieans  deficieiit';  for,  tbeir  dindnutive  siae  considered, 

rthey  are,  many  of  tlMMa,  tbe  most  staliaot  animals  in 

.nature.    The  giant  balk  of  an  elephant  would  not  de« 

ter  a  hornet,  a  bee,  or  even  an  ant,  from  attaekiog  it, 

'if  it  was  provoked,    i  once  observed  a  small  spider 

walking  in  ivy  path.   ;On  potting  tny  stick  to  k,  it  im- 

jnediately  turned  round  as  if  to  defend  itself.    On  the 

approach  af  iny  dinger,  it  HAed  itself  op  and  fetched 

OMt  its  legs  to  meet  it — In  Say's  L^tlen  mention  is 

aftade  of  a  singalar  coadrnt  between  a  spider  and  a  toad 

.'fengbt  at  Hetoome  near  Sittingharst*  in  &ent;  shot 

a  Mr.  MacLeay  relates  to  me^  ffom  ihe  conmanlcatiDna  oC  Mr.  £• 
Fonter,  the  followiog  particulars  respecting  the  history  of  MuHlla  c^c- 
*  MineUf  L*,  which  from  this  accoant  appears  to  be  one  of  the  most  redoabt-^ 
.aUe  of  fltlnginf  insects.  Tlie  femnJeB  are  moit  plentiful  in  Maryland,'la 
tke  asoitths  of  J«ly  and  Asngast,  hot  are  never  very  nameroiis.  Xhcf  are 
>  very  active,  and  have  been  observed  to  take  ilitt  by  lurpriae.  A  person 
stnng  by  one  of  them  lost  his  senses  in  five  minntfS|  and  was  so  ill  for 
sevend  days  that  his  life  was  despaired  of. 

r 

b  Hedcomc  near  SlttlngWurae  i 
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isisr  the  particulars  and  issue  of  this  fiiinoiis  duel  are  not 
given,  I  can  only  mention  the  circumstance,  and  con- 
jecture that  the  spider  was  victorious  ^ !  Terrible .  as 
is  the  dragon-fly  to  the  insect  world  in  general,  puttifig 
to  flight  and  devouring  whole  hosts  of  butterflies,  may- 
'flies,  and  others  of  its  tribes,  it  instils  no  terror  into 
the  stout  heart  of  the  scorpion-fly  (Panorpa  communis j, 
Xf.);  though  much  its  inferior  in  size  and  strength.  Ly- 
onet  saw  one  attack  a  dragon-fly  of  ten  times  its  own 
bigness,  bring  it  to  the  ground,  pierce  it  repeatedly 
with  its  proboscis;  and  had  he  not  by  his  eagerness 
parted  them,  he  doubts  not  it  would  have  destroyed  this 
tyrant  of  the  insect  creation  *. 

When  the  death's-head  hawk-moth  was  introduce^ 
foy  Huber  into  a  nest  of  humble-bees,  they  were  not 
affected  by  it,  like  the  hive-bees,  but  attacked  it  and 
drove  it  out  of  their  nest,  and  in  one  instance  their 
stings  proved  fatal  to  it  °. — ^A  black  beetle,  probably  a 
Siarpalus  or  Carabus,  devours  the  eggs  of  the  mole- 
cricket,'  or  Grz/llotalpa.  To  defend  them,  the  female 
places  herself  at  .the  entrance  of  the  nest — ^which  is  a 
neatly  smoothed  and  rounded  chamber  protected  by 
labyrinths,  ditches,  and  ramparts— and  whenever  tlie 
beetle  attempts  to  seize  its  prey,  she  catches  it  and 
Intes  it  asunder^. 

I  know  nothing  more  astonishing  than  the  wonder* 
iul  muscular  strength  of  Insects,  which  in  proportion 
to  their  size  exceeds  that  of  any  other  class  of  animals, 
and  is  likewise  to  be  reckoned  amongst  their  means  of 

a  Dr.  Lon^io  Ray's  Lttters^  3T0.  b  Lesser  L,  i  90S.  Note  {. 

'   e  £inber,iVo«0.  Oh.  ii.  301—         d  Bin|;ley,  AntmalBiogn  iiL  Ist  Ed» 
24T*»  White,  Nat.  HUt  ii.  82. 
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'defence^  Take  one  of  the  eommon  cbafers  or  dung^ 
beetles  (SearabtEUs.stercorarittSy  L.,  ox  Copris  lunaris^ 
F.)  into  your  hand,  and  obgecre  how  be  makes  his 
way  in  spite*  of  yoiir  utmo^  pressure;  and  read  the  ac- 
counts which  authors  have  left  us  of  the  very  grept 
weights  that'a  flea  willjeasily  move,  as  if  a  single,  roan 
dhoutd*  draw  a  waggon  with  forty  or  fi(ty  hun<lred 
weight  of  hay : — bat  upon:  this  I  shall  touch  hereafter, 
and  therefore  only  hint  at  it  now. 
\  '  We  are  next  to  consider  the  modes  of  concealment  to 
-whieh  insects  have  recourse  in  order  to  escape  the  pb- 
'servation  of  their  enemies.  One  is  by  covering,  them- 
selves with  various  substances.  Of  this  description  is 
a  tittle  water^beetle  (-j&fopftartt5  aquaiicus^  FO9  which 
is  always  found  covered  with  mud^  and  so  when,  i^ed- 
irig  at  the*  bottorii  of  a  pool  or  pond  can  scarcely  be  di- 
stinguished, bythe  predaceous  aquatic  insects,.. ftom 
the  soil  on  which  it  rests.  Another  very  minute  insect 
'of  the  §ame  order  ilAfnnim  (eneusj  .MiilL  EtmiSy  Latr.) 
tiiaCis  found  in  rivulets-  under*  stones  and.the  like* 
'sometimes  conceals  its  elytra  with^.a  thick  coating  of 
mud^  that  1>ecomes  nearly  as -hard  as<^tone»  I  aever 
met  with  these  animals  so  circumstanced  but  once; 
then,  however,  there,  were  several  which  had  thus  de- 
fended themselves,  and  I  can  now  show,  you  ft  i^eci- 
men.-^We  h£ive  twe  species  of  a  minute,  coleopterous 
geiiud  {Georyssus)  lately  established,  one  of  which,  {G. 
-areniferuj  K.  Trox  dubius^  Paneer,)  living  in  wet  spots 
where  the  toad-rush  {Juncus  bufoniusy  L.)  grows,  covers 
itself  with  sa^id ;  and  another  (G.  cretiferay  K.)  which 
frequents  chalk,  whitens  itself  all  over  mth  that  sub- 
stance. As  this  animal,  when  clean^is  very  Mack^  wereil 
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4M>tfor  this  i&fianteuyre,  k  youM  be  too  tonspiCHOild  upoH 
its  white-territory  to  have  any  chance  of  escape  from  the 
birds  and  its  other  assailants.-^No  insect  is  more  cele* 
brated  for  renderingiitaelf  hideous  by  a  coat  of  dirt  than 
the  Heduvius  personatus^  F.,  a  kind  of  bug  sometimes 
Ibund  in  houses^  When  in  its  two  preparatory  states^ 
every  part  of  its  body,  ^ven  its  legs  and  antennas,  is  so 
covered  with  the  dust  of  apdrtmeiits,  consisting  of  a  mix^- 
tare  of  particles  of  sand,  fragments  of  wool  or  silk,  and 
similar  matters,  that  the  animal  at  first  would  betaken 
-for  one  of  the  ugliest  spiders^  This  grotesque  appear- 
ance is  aided  and  increased  by  motions  equally  awk* 
ward  and  grotesque,  upon  which  I  shall  enlarge  here^ 
after.  If  you  touch  it' with  a  hair-pencil  or  a  feather, 
this  clothing  will  soon  be  removed,  and  you  may  be<- 
hold  the  creature  unmasked;  and  in  its  proper  form. 
It  is  an  insect  of  prey ;  aiid  amongst  other  victims  will 
deyour  its  more  hateful  congener  the  bed-bug  \  Its 
slow  movements,  combined  with  its  covering,  seem  to 
indicate  that4he  object  of  these  manoeuvres  is  to  con- 
ceal itself  from  observation,  probably,  both  of  its  ene- 
niies  and  of  its  prey^  It  is  therefore  properly  noticed 
undier  my  present  head. 

As  Hercules,  after  he  had  slain  the  Nemean  lion, 
made  a  doublet  of  its  skin,  so  the  hnrva  ^f  another  in- 
sect {Hemerobius  Ckrysops,  L*,  a  lace-winged  fly  with 
l|;olden  eyes,)  covers  itself  with  the  skins  of  the  luckless 
Aphides  that  it  has  slain  and  devoured.  From  the 
head  to  the  tail,  this,  pygmy  destroyer  of  the  helpless 
-is  defended  by  a  thick  coat,  ot  rather  mountain  com- 
posed of  the  skins,  libbs,  and  down  of  these  creatures. 

«  De  Gee^r,  iii.  883—    Georr.^wMfM.i.437. 
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Reaumur,  in  order  to  ascertain  bow  far  this  covering; 
was  necessary,  removed  it,  and  put  the  animal  into  a 
f^lass,  at  one  time  with  a  silk  cocoon,  and  at  another 
vrith  raspings  of  paper.  In  the  first  instance,  in  the 
'Space  of  an  hour  it  had  clothed  itself  with  particles  of 
the  silk ;  and  in  the  second,  being  again  laid  bare,  it 
Iband  the  paper  so  convenient  a  material,  that  it  made 
of  it  a  coat  of  unu^al  thickness  *. 

Insects  in  general  are  remarkable  for  their  cleanli- 
'liess ;«— however  filthy  the  substances  which  they  inha- 
>bit,  yet  the^  fio  manage  as  to  keep  themselves'persoh- 
•ally  neat.  Several,  however,  by  no  means  deserve 
this  charat^ter ;  and  I  fear  you  will  scarcely  credit  me 
when  I  tell  you  that  some  shelter  themselves  under  an 
umbrella  formed  of  their  own  excrement !  You  will 
ezclaifli,  perhaps,  that  there  is  no  parallel  case  in  all 
nature ; — ^it  may  be  so ; — yet  as  I  am  bound  to  confess 
the  faults  of  iilsects  as  weU  as  to  extol  their  virtues,  I 
must  not  concealirom  you  this  opprobrium.  Beetles 
of  three  different  genera  are  given  to  this  Hottentot 
habit.  The  first  to  which  I  shall  introduce  you  is  one 
that  has^  long  been  celebrated  under  the  name  of  the 
beetle  of  the  lily  (Lema  merdigera^  F.,  Cantaride  de^ 
CHglif  VaUisn.).  The  larvae  of  this  insect  have  a  very 
tender  6kita>  which  appears  to  require  some  covering 
from  the  impressions  of  the  external  air  and  fi-om  the 
rays  of  the  sun ;  and  it  finds  nothing  so  well  adapted 
•to  answer  these  purposes,  and  probably  also  to  conceal 
itself  from  the  birds,  as  its  own  excrement,  with  which 
it  covers  itself  in  the  following  manner.  Its  anus  is  re* 
markably  situated^  being  on  the  back  of  the  last  seg- 

aReaum.  iii.  391. 


liEAlfS  OF  DBFENCS  OF  INIJECTI.  S6l 

inent  of  the  body,  and  not  at  or  under  its  extremity^  as 
obtains  in  most  insects.  By  means  of  sucb  a  position, 
the  excrement  when  it  issues  from  the  body,  instead  of 
being  poshed  away  and  iallii^,  is  lifted  up  above  tbe 
back  in  the  direction  of  the  head.  When  entirely 
clear  of  the  passage,  it  falls,  and  is  retained,  though 
slightly,  by  its  viscosity.  The  grub  next,  by  a  move- 
ment of  its  segments,  conducts  it  from  the  place  wheve 
it  fell  to  the  vicinity  of  the  head, .  It  effects  this  by 
swelling  the  segment  on  which  the  excrement  is  depo- 
sited, and  contracting  the  following  one,  so  that  it  ne- 
cessarily moves  that  way.  Although,  when  discharged, 
it  has  a  longitudinal  direction,  by  the  same  action:  of 
the  segments  the  animal  contrives  to  place  every  grran 
transversely.  Thus,  when  laid  quite  bare,  it  will 
cover  itself  in  about  two  hours.  There  are  often 
many  layers  of  these  grains  upon  the  back  of  the  insed^ 
so  as  to  form  a  coat  of  greater  diameter  than  its  body. 
When  it  becomes  too  heavy  and.  stiff,  it  is  thrown  off, 
and  a  new  one  begun*. — The  larvae  of  the  various  spe* 

* 

cies  of  the  tortoise-beetles  (Cassidoy  L.)  have  all  of 
them,  as  fitr  as  they  are  known,  similar  habits,  and  ar^ 
furnished  besides  with  a  singular  apparatus,  by  mean9 
of  which  they  can  elevate  or  drop  their  stercorarious 
parasol  so  as  most  effectually  to  shelter  or  shade  them. 
The  instriiment  by  which  they,  effect  Hhis  is  an  anal 
fork,  upoo  whioh  they  deposit  their  excrement,  and 
which  is  sometimes  turned  up  and  lies  flat  upon  their 
backs ;  at  others  forms  different  angles,  from  very 
acute  to  very  obtuse,  with  their  body ;  and  occasionally 

a  Reaum.  Hi.  820 —    Compare  Vallisoieri  Esperknz*  ed  Oftenoz.  195. 
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is  unbelt  and  ill  tKe  sftine  direction  with  it*.  In  sooi^ 
species  tbe  excretnetit  is  not  so  disgusting  as  you  may 
suppose,  being  formed  into  fine  branching  filanients. 
litis  is  the  case  withC  mn^ti&rto,  L,^.— In  the  eogtiate 
genus  Imatidium^  the  larvae  also  are  merdigerous; 
and  that  oi  I,  Leay&num^  Latr.,  taken  by  Colonel 
Hardwicke  in  the  East  Indie$y also  produces,  an  as- 
semblage of  very- long  filaments,  that  resemble  a  dried 
Ibctts  or  a  filamentous  lichert.-^The  clothiiftg  of  the 
Tinem^  ctothes^moths  and  others,  and  also  of  the<;ade- 
worms,  having  enlarged  upon  in  a  former  letter  %  I 
need  not  describe  here.      '  ; 

Some  insects,  that  they  may  not  be  discovered  and 
become  the  prey^of  their  enemies  when  they  are  re- 
posing, conceal  th^ms^ives  in  flowers^    The  male  of  a 
Mttle  bee  (jlpis  Campanulanim,  K.,  Heriades^  Latr.),  a 
true  Sybarite,  dozes  voluptuously  in  the  bells  of  the  dif- 
ferent 8pe<Jie8  ofCampnntila — in  which,  indeed,  I  have 
often  fot!lnd  other  kinds  asleep.  Xinne  nanoed  another 
^pecies^  floHsomnis  on  account  of  a  similar  propensity. 
A  third,  a  'most  cUrious  and  rare  species  (Melittaspi- 
nigera^  K.)?  shelters  itself  when  sleeping,  at  least  I  once 
found  it  there  ^o  circumstanced,  in  the  nest^like  umbel 
Of  the  wild  carrot.    You  would  think  it  a  most  extra- 
ordinary fi^ak  of  Nature,  should  any  quadruped  sleep, 
suspended  by  its  jaws,  (sonse  birds  however  are  said,  I 
think,  to  have  such  a  habit,  arid  Sus.  BabyroUlssd  oine 
something  like  it,) — ^yc^t  insects  do  this  occarionally. 
JLinn6  informs  us  that  a  little  bee  {Api^varvegata)  passes 
tiie  night  thus  suspended  to  the  beak  of  the  flowers  of 
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Cerfmmn  phcBum :  and  I  once;  found  one  of  ike  ve^pH; 
fo;tm  h&^^XAph  GoodeniaHo^  Kv,  Ncmadu^  F.)  biiigi^g, 
by  |t^  nvandibles  from  the  edge  ofa  hazel-leaf,  apparpntj  j' 
^9(^p,  with  its  li»bft^ffek|x«d:a^4fiplded.  Qn  b^ing  4i^ 
engaged  fpom  its  eitfiatioft  it  bf  cam^  perfecjkly  lively- 
.  There  is  no  period  oftheiir  existenci;  in  9^hich  Jnsecte 
iisu^Uy.  are'  lees  ab)6  cto^belp  tli^Ql9clve^  tbt^n  during 
that  ioteroiediale  states  of  repose  which  precedes,  their 
coming  forth  in  tibeir  perfect  .forms.    I  formerly  ^xr 
plained  to  yon  h;»wilai^  a  portion  of  them  during  this 
«tate  cease  ta  J^  looomotive^  and  .asstume.  an  app^r* 
ance  of  deathrS  In  thi^  helpless  cwditiony  unl^sa  Pro- 
yidencc  had  fiimished  them  with  some. meUas^, secu- 
rity, they  must  &U  ^n  easy  prey  to  the  most  insignificant 
of  their  assailants*    Butevien  here.  they. are  taught, to. 
conceal  themselves .from.iheir  ^lemie^  by  various  2|nd 
fit]%$Iar  coutrivances.^.  .  .SoQ\e  seek  for  safety  by  bury- 
ing themaelve^^^^  previously.  to>  the  a^umption  of  the 
pupa,  at  a  eonsAderotble  depth  under  the  earth ;  others 
b(Mre  into,  tlie  Jieart  0/  trees,  or  into  pieces  of  timber ; 
some  tak^  their  i^esidence  in  the  hollow  stales  of  plants; 
andtnany  are  concealed  under  leaves,  or  suspend  them^ 
selves*  in  dark  places,  where,  they  cannot  readily  be 
«een.    Bui  in  this  state  they  are  not  only  defended 
from  harm,  by  the  skuation  they  select,  but  also  by  the 
^^overing  in  which  numbers,  eavelop  themiselves;  for, 
besides  the  leathery  case  that  defends  the  yet  tender 
and  onfiurmsd  imago,  many  of  these  animals  know  bow 
to  weave  ^r  it  a  costly  dirood  of  the  finest  materials, 
flliroogh  .nthich  few  of  its  enemies  can  nmke  their  ,way ; 
^^Imd  to  thiscuviona  inirtinct,  as.I  long  since  observed, 
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we  owe  one  ofJhe  most  valuable  articles  of  commerce, 
the  silk  that  gives  lustre  to  the  beauty  of  our  females. 
These  shrouds  are  sometimes  double.  Thus  the  larvs 
of  certain  saw-flies  spin  for  themselves  a  cocoon  of  a 
soft,  flexible,  and  close  texture,  which  they  surround 
with  an  exterior  one  composed  of  a  strong  kind  of  net- 
work, which  withstands  pressure  like  a  racket*..  Here 
naturjB  has  provided  that  the  inclosed  animal  shall  h^ 
protected  by  the  interior  cocoon  from  the  injury  it 
might  bcf  exposed  to  from  the  harshness  of  the  exterior, 
while  the  latter  by  its  strength  and  tension  prevents  it 
fr6m  being  hurt  by  any  external  pressure. 

But  of  all  the  contrivances  by  which  insects  in  this 
state  are  secured  from  their  enemies,  there  is  none  more 
ingenious  than  that  to  which  the  may-flies  (  hr^ganeoi 
L.)  haye  recourse  for  this  purpose.  You  have  heard 
before  that  these  insects  are  at  first  aquatic,  anid  inha- 
bit cnrious  cases  made  of  a  variety  of  materials,  which, 
are  usually  open  at  each  end*'.  Since  they  must  re^^ 
side  in  these  cases,  when  they  are  become  pupaa,  till 
the  time  of  their  final  change  approaches,  if  they  are 
left  open,  how  are  the  animals,  now  become  torpid, . 
to  keep  out  their  enemies  ?  Or,  if  they  are  wholly 
closed,  how  is  the  water,  which  is  necessary  to  their 
respiration  and  life,  to  be  introduced  ?  These  saga^ 
cious  creatures  know  how  to  compass  both  these  ends 
at  once.  They  fix  a  grate  or  portcullis  to  each  extre- . 
mity  of  their  fortress,  which  at  the  same  time  keep^out 
intruders  and  admits  the  water.  These  grates  they 
weave  with  Bilk  spun  from  their  anus  into  strong  threads, 
which  cross  each  other^  and  afe  not  soluble  in  water. 
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One  of  them,  described  by  De  Geer,  is  very  remark-^ 
tfble.  It  consists  of  a  sniail,  thickish,  circular  lamina 
of  brown  silk,  becoming  as  hard  as  gum,  ivhich  exactly 
fits  the  aperture  of  the  case,  and  is  fixed  a  little, within 
the  margin.  It  is  pierced  all  over  with  holes  disposed 
in  concentric  circles,  and  separated  by  ridges  whiclt 
go  from  the  centre  to  the  circumference,  but  often  not 
quite  so  regularly  as  the  radii  of  a  circle  or  the  spoketf 
of  a  wheel.  These  radii  are  traversed  again  by  other 
ridged,  which  follow  the  direction  of  the  circles  of 
holes ;  so  that  the  two  kinds  of  ridges  crossing  each 
other  form  compartments,  in  the  centre  of  each  of 
which  is  a  h6le". 

Under  this  head  I  shall  call  your  attention  to  another 
circumstance  that  saves  from  their  enemies  inniimera- 
Ue  insects : — I  mean  their  coming  forth  for  flight  or  for 
food  only  in  the  night,^  and  taking  their  repose  in  va- 
rious places  of  concealment  during  the  day.  The 
infinite  hosts  of  moths  {Phalcenay  L.), — amounting  in 
this  country  probably  to  a  thousand  species,^ — with  feW 
exceptions,  are  all  night-fliers.  And  a  considerable 
proportion  of  the  otiher  orders, — exclusive  of  the  ffi/' 
tnenoptera  and  Diptera^  which  are  mostly  day-fliers^ — 
are  of  the  same  description.  Many  laroce  of  moths  also 
come  out  only  in  the  night  after  their  food,  lying  hid 
all  day  in  subterraneous  or  other  retreats.  Of  this 
kind  is  that  of  Noctua  pulla  and  NycterobiuSy  whose 
proceedings  have  been  before  described^.  The  cater^ 
pillar  of  another  moth  (Noctua  mbterranea^  F.)  never 
faiscends  the  stems  of  plants,  but  remains,  a  true  Tro- 
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glodyte^  alif^iys  in  its  cell  under  ground,,  biting  the 
stems  at  tb^ir  base,  whicb  fiilling,  bring  thus  tbeiF 
fidiage  within  its  reach*. 

The  habitations  of  insects  are  also  usually  places  of 
retreat,  which  secure  them  from  many  of  their  ene- 
sues ; — but  I  h^ve  so  fully  enlarged  upon  this  sulgect 
•n  a  former  occasion^,  that  it  would  be  superfluous  to 
do  more  than  mention  it  here. 

I  am  noW  to  lay  before  you  some  examples  of  the 
eontrivances,  requiring  skill  and  ingenuity,  by  which 
our  busy  animals,  occasionally  defend  themselves  from 
the  designs  and  atjLack  of  their  foes.  Of  these  I  hare 
already  detailed  to  you  many  instances,  which  I  shall 
not  here  repeat ;  my  history  therefore  will  not  be  very 
proUjn:. — I  observed  in  my  account  of  the  societies  of 
Wf^ps,  that  they  place  sentinels  at  the  mouth  of  their 
ne^«  The  same  precaution  is  taken  by  the  biv««*bees, 
particularly  in  the  night,  when  they  may  expect  that 
the  great  destroyers  of  their  combs,  Ttitea  mellonella^F, 
and  its  associates  %  will  endeavour  to  make  their  way 
into  the  hive.  Observe  them  by  moonlight,  and  yoii 
>rill  see  the  sentinels  pacing  about  with  their  antennae 
extended,  and  alternately  directed  to  the  right  and  left. 
In  the  mean  time  the  moths  flutter  round  the  entrance; 
audit  is  curious  to  see  wi^hwhat  art  they  know  how  to 
profit  of  the  dissidvantage  that  the  bees^  wbi^h  capaot 
discern  objects  but  in  a  strong  light,  labour  under  at 
that  time.  But  should  they  touch  a  moth  with  these 
organs  of  nice  sensation,  it  falls  an  inunediate  victim  to 
t}ieir  just  anger.    The  moth,  however,  seeks  to  glide 
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between  tiie  seotinels,  aroiding  with  the  utaost  caiitiofi, 
als  if  she  were  sensible  that  her  safety  depended  upon 
it,  all  contact  with .  their  antennae.   .  These  .bees  upon 
gaardcin  the  nighty  are  finec[uently  heard  taatterayfiry 
short  low  hum ;  but  ao  sooner  does  any  strange  insect 
orenemytoUchtheitaBlennffi,  than  the  gnard  is  put 
into  ajcomniotioii,  and  the  hum  becomes  louder,  re^ 
senibling  that  6f  bees  when  they  fly,  and  the  enemy^is 
assailed  byworkeirs  from  the  interior  of  the  hive*. 
'  To  defend  themselves  from  the  death's-head  ha^k- 
moth^  they  liave  recourse  to  a  different  proceeding.  In 
seasoiiB  in  which  they  are  annoyed  by  this  animal,  they 
ofteti  barricade'  the  entrance  of  their  hive  by  a  thick 
'Wall  made  of  wax  aad  propolis.    This  wall  is  built 
immediately  ^behind  and  sometimes  in  the  gateway, 
which  it  entii^ly  stops  up^  but  it  is  itself  pierced  witii 
an  opening  or  two  sulKoiept  for  the  passage  of  one  or 
two  workors*    These  fortifications  are  occasionally 
varied :  sometinies  there  is  only  one  wall,  as  just  de- 
scribed,, the  apertunes  of  which  are  in  arcades,  and 
placed  in  the  upper  part  of  th^  masonry;    At  others 
mmy  ifttle  bastions,  one  behind  the  other,  are  erected. 
G«t<hf«y8  masked  by  the  anteridr  walls,  and  not  cor- 
responding with  those  in  them,  are  made  in  the  second 
line-ofbrnlding*    These  casemated  gates  are  hot  con* 
structed  by  the  bees  without  the  most  urgent  necessity, 
Wl^  their  idaliger  is  present  and  pressing,  and  they  are 
as  it  were  compelled  to  seek  some  preservative,  they 
^ai^e  recourse ^to-this- mode  of  defence^,  which  places 
ihe-instinctof*  these  animals  in  a  wonderful  light,  and 
showg  how  w^  they  know  hpw  to  adapt  their  proceed* 

»  Haber,  JVoms  Obs,  4i.  419.  I>  Ibid.  994^ 
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ings  to  circumstances.  Can  this  be  merely  sensitive  ? 
When  attacked  by  strange  bees,  they  have  recourse  to 
a  similar  manoeuvre ;  only  in  this  case  they  make  but 
narrow  apertures,  sufficient  for  a  single  bee  to  pass 
through.-^Piiny  affirms  that  a  sick  bear  will  provoke 
a  hive  of  bees  to  attack  him  in  order  to  let  him  blood*. 
What  will  you  say,  if  humble»bees  have  recourse  to  a  si-* 
iQilar  manoeuvre  ?  It  is  related  to  me  by  Dr.  Leach,  from 
the  communications  of  Mr.  Daniel  Bydder*— an  inde* 
fatigable  and  well-informed  collector  of  insects,  and  ob- 
server of  their  proceedings — that  Apis  terrestri^y  when 
labouring  under  Acartasis  ^  from  the  numbers  of  a  small 
mite  (Gammasuf  Gymnopterorum^  F.)  that  infest  it, 
will  take  its  station  in  an  ant-hill;  where  beginning  to 
scratch,  and  kick,  and  make  a  disturbance,  the  ants  im<^ 
mediately  comis  out  to  attack  it,  and  Mling  foul  of  the 
mites,  they  destroy  or  carry  them  all  off;  when  the 
bee,  thus  delivered  from  its  enemies,  takes  its  flight. 

In  this  long  detail,  the  first  idea  that  will,  I  should 
hope,  strike  the  mind  of  every  thinking  being,  is  the 
truth  of  the  Psalmist^s  observation--^that  the  tender 
mercies  of  Grod  are  over  all  his  works.  Not  the  least 
and  most  insignificant  of  his  creatures  is,  we  see,  de« 
prived  of  his  paternal  care  and  attention  \  none  are 
exiled  from  his  all-directing  providence.  Why  then 
should  man,  the  head  of  the  visiUe  creation,  for  whom 
all  the  inferior  animals  were  created  and  endowed ;  for 
whose  well-rbeing,  in  some  sense,  all  these  wonderful 
creatures  with  their  miraculous  instincts,  whose  history 
I  am  giving  you,  were  put  in  aietion, — why  should  he 
ever  doubt,  if  he  uses  his  powers  and  ftculties  rightly^ 

a  Awl.  Atft,  I.  viib  c,  36,  l>  Vo&t  1. 8d  Ed,  99-r. 
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Chat  his  Creator  will  provide  him  wit'h  what  is  neces* 
sary  for  his  present  state  ? — ^Why  should  he  imagine 
that  a  Being,  whose  very  essence  is  Love,  luless  he 
compels  him  by  his  own  wiUul  and  obdurate  wicked- 
ness,  will  ever  cut  him  off  from  his  care  and  provi- 
dence ? 

Another  idea  that  upon  this  occasion  must  force  it- 
self into  our  mind  is,  that  nothing  is  made  in  vain. 
When  we  find  that  so  many  seemingly  trivial  Varia- 
tions in  the  colour,  clothing,  form,  structure,  motipns, 
liabits,  and  economy  of  insects  are  of  very  great  im- 
portance to  them,  we  may  safely  conclude  that  the  pe« 
culiarities  in  all  these  respects,  of  which  we  do  not  yet 
know  the  use,  are  equally  necessary :  and  we  may  al- 
most say,  reversing  the  words  of  our  Saviour,  that  not 
a  bair  is  given  to  them  without  our  Heavenly  Father. 

1  am,  &c. 
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MOTIONS  OF  INSECTS.   (Larva  and  Papa.) 

Amongst  the  means  of  defence  to  whicli  insects  hare 
recourse,  I  hare  noticed  their  motions.  These  shall  be 
the  subject  of  the  present  letter.  I  shall  not,  hofvever, 
confine  myself  to  those  by  which  they  ^eek  to  escape 
from  their  enemies ;  but  take  a  larger  and  more  com- 
prehensive survey  of  them,  including  ndt  only  every 
species  of  locomotion,  but  also  the  movements  they  give 
to  different  parts  of  their  body  when  in  a  state  of  re- 
pose :  and  in  order  to  render  this  survey  more  com- 
plete, I  shall  add  to  it  some  account  of  the  various  or* 
gans  and  instruments  by  which  they  .move. 

Whenever  you  go  abroad  in  summer,  wherever  yoii 
turn  your  eyes  arid  attention,  you  will  see  insects  in 
motion.  They  are  flying  or  sailing  everywhere  in  the , 
air;  dancing  in  the  sun  or  in  the  shade;  creeping 
slowly,  or  marching  soberly,  or  running  swiftly,  or 
jumping  upon  the  ground;  traversing  your  path  in  all 
directions ;  coursing  over  the  surface  of  the  waters,  ot* 
swimming  at  every  depth  beneath ;  emerging  from  a 
subterranean  habitation,,  or  going  into  one ;  climbing 
up  the  trees,  or  descending  from  them ;  glancing  from 
flower  to  flower ;  now  alighting  upon  the  earth  and 
waters,  and  now  leaving  them  to  follow  the  impulse  of 
their  various  instincts;  sometimefi  travelling  singly;  at 
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Other  times  in  countless  sw^rmS :  tlicfse  ^e  bU9y  tbA* 
dren  of  the  day,  and  those  of  the  night.  If  you  retttni 
to  your  apavtraent — there  are  th^se  ubiquitaries-^some  . 
flying  about — others  pacing  against |;raTity  up  the  imlUi 
or  upon  the  eieling — others  walking  with  ease  iipoQ 
the  glass  of  your  windows,  and  some  even  venturing 
to  take  their  station  on  your  own -sacred  person,  aiiwl 
asserting  their  right  to  the  lord  of  the  creation* 

This  universal  movement  and  action  of  these  restless 
Jittle  gnimaU  gives  life  to  every  part  and  portion  of  our 
globe,  rendering  even  the  most  arid  desert  interesting* 
Frpm  their  visitations  every  leaf  and  flower  become 
animated ;  the  very  dust  seems  to  quicken  into  life,  aa4 
ihe  stones, like. those  thrown  by  Deucalion  and  Pjvrh9^ 
to  be  metamorphosed  into  locomotive  beings.  In  the 
\ariety  of  motions  which  they  exhioit,  we  see,  as  Cu* 
Tier  remarks  %  those  of  every  Other  description  of  imip 
roals.  They  walk,  run,  and  jump  with  the  quachrju* 
peds ;  they  fly  with  the  birds;  they  glide  with  the  ser- 
pents ;  and  they  swim  with  the  fish.  And  the  provi- 
sion made  for  these  motions  in  the  structure  of '4b€(ir 
.foodies  is, most  wonderful  and  various.  ^^If  I  was 
•minded  to  expatiate,"  says  the  excellerit  Derha,m,  ^^  I 
might  take  notice  of  the  admirable  mechanism  in  those 
that  creep;  the  curious  oars  in  those  amphibious  in? 
sects  that  swim  and  walk ;  the  incomparable  provision 
made  in  the  feet  of  such  as  walk  or  hang  upon  smooth 
surfaces ;  the  great  strength  and  spring  in  the  legs  of 
such  as  leap ;  the  strong-made  feet^  and  talons^  of  such 
as  dig ;  and,^  to  name  no  more,  the  admirable  fiiculty 
of  such  as  cann<^t  fly,  to  eopvey  themselves  with  speed 
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and  safety,  by  the  help  of  their  webs,  or  slome  otber 
artifice,  to  make  their  bodies  lighter  than  the  air*/' 

Since  the  motions,  and  instruments  of  motion,  of  in* 
sects  are  usually  very  different  in  their  preparatory 
states,  from  what  they  are  in  the  imago  or  perfect  state, 
I  shall  therefore  consider  them  separately,  and  ditide 
my  subject  into — motions  of  Jarvs, — motions  of  pupa&, 
— and  motions  of  perfect  insects. 


I.  Amongst  larocB  there  are  two  classes  of  movers — 
Apodou^  larvae,  or  those  that  move  without  legs, — and 
JPediO/e  larvae,  or  those  that  move  by  means  of  legs.  I 
must  here  observe,  that  by  the  term  legs^  which  I  use 
strictly,  I  mean  only  jointed  organs,"  that  have  free  mo« 
'  tion,  and  can  walk  or  step  alternately ;  not  those  spu« 
rious  legs  without  joints,  that  have  no  free  motion,  and 
cannot  walk  or  take  alternate  steps;  such  as  support 
tiie  middle  and  anus  of  the  larvae  of  most  Lepidoptera 
and  saW'flies  (Tenthredikidas). 

Apodous  larvae  seldom  have  occasion  to  take  long 
journeys;  and  many  of  them,  except  when  about  toas- 
sthiie  the  pupa,  only  want  to  change  their  place  or  pos- 
ture, and  to  follow  their  food  in  the  substance,  wluether 
animal  or  vegetable,  to  which,  when  included  in  the 
egg,  the  parent  insect  committed  them.  Legs  there- 
ibre  would  be  of  no  great  use  to  them,  and  to  these 
last  a  tonsiderable  impediment..  They  are  capable  of 
three  kinds  of  motion; — they  either  walk,  or  jump,  or 
swixp.  I  ^se  walking  in  an  improper  sense,  fcnr  want  of 
a  better  term  equally  comprehensive :  for  some  may  be 
said  to  move  by  glidmg;  and  others  (I  mean  those- 

ft  Pktfsko^Theoi.  Ed.  13.  363. 
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th&t,  fixing  the  head  to  any  point,  bring  the  tail  up  to 
it,  and  so  proceed)  by  stepping. 

The  motion  of  serpents  was  ascribed  by  some  of  the 
ancients  (who  were  unable  to  conceive-that  it  could /be 
teffected  naturally^  unless  by  the  aid  of  legs,  wings,  or 
finS;^).to  a  preternatural  cause.  It  was  supposed  to  re- 
isemble  the  ^^  incessus  deoruniy  a  Ad  procured  to  these 
animals,  amongst  other  causes^  one  of  the  highest  and 
most  honourable  ranks  in  the  emblematical  class  6f 
their  false  divinities\  Had  they  known  Sir  Joseph 
Banks's  late  discovery^— that  some  serpents  push  them<>> 
selves  along  by  the  points  of  their- ribs,  which  Sir 
£.  Hqme  has  found  to  be  curiously  constructed  for  this 
purpose, — their  wonder  would  have  been  diminished^ 
and  their  serpent-gods  undeified.  But  though  serpents 
can  ho  longer  make  good  their  claim  to  motion  more 
dfioruntj  some  insects  may  take  their  places ;  for  there 
are  numbers  of  larvse,  that  having  neither  legs,  nor 
ribs,  nor  any  other  points  by  IVhich  they  can  push 
themselves  forward  on  a  plane,  glide  along  by  the  al^ 
temate  contraction  and  extension  of  the  segments  of 
their  body^  Had  the  ancient  Egyptians  been  aware 
t>fthis,  their  catalogue  of  insect  divinities  would  have 
been  wiofully  crowded*  In  this  anniilar  motion,  the 
animal  alternately  supports  each  segment  of  the  body 
upon  the  plane  of  position,  which  it  is  enabled  to  do  by 
the  little  bundles  of  muscles  attached  to  the  skin,  that 
take  their  origin  within,  the  body**. 

I  shall  begin  the  list  o(  walkers ,  the  movemepts  of 
which  are  aided  by  various  instruments,  with  one  which 
is  well  kuown  to  most  people,— the  grub  of  the  nut- 

«  Enctfd.  BriLy  art.  PhyHology^  709.     b  Cavier,  Jnat,  Comp,  u  430.  • 
VOL.  II.  T 
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weevil  {Curculio  Nucum^  L.)>  When  placed  iip<m  a 
table,  after  lying  some  time,  perhaps,  bent  in  a  bow, 
with  its  head  touching  Its  tail,  at  last  it  b^ins  io  move, 
which^  though  in  no  certain  direction,  it  does  with 
more  speed  than  might  be  expected.  Rosel  fancied 
that  this  animal  had  feet  furnished  with  claws ;  but  in 
this,  as  De  Geer  justly  observes,  he  was  altogether 
hiistakeh,  since  it  has  not  the  least  rudiiuemt  of  theni) 
its  motion  being  produced  solely  by  the  alternate  ccm- 
traction  and  extension  of  the  segments  of  the  body,  as*- 
sisted,  perhaps,  by  the  fleshy  prominences  of  its  sides. 
«<-^ther  larvae  have  this  annular  motion  aided  by  a 
slimy  secretion,  which  gives  them  further  hold  upon 
the  plane  on  which  they  are  moving,  and  supplies  in 
some  degree  the  place  of  legs  or  claws.  That  of  the 
weevil  of  the  common  figwort  (Cionus  Scrophulariasj 
'Latr.)  is  always  covered  with  slime,  which  enables  it,-^ 
though  it  renders  its  appearance  disgusting, — ^to  walk 
with  steadiness,  by  the  mere  lengthening  and  shortening 
of  its  segments,  upon  the  leaves  of  that  plant^.-^Of  this 
kind  also  are  those  larvse,  mentioned  above  %  received 
by  De  Geer  from  M.  Ziervogel,  which,  adhering  to 
each  other' by  a  slimy  secretion,  glide  along  so  slowly 
upon  the  grouiidas  to  be  a  quarter  of  an  hour  in  going 
the  breadth  of  the  hand,  whence  the  n^tivc^  call  tbeir 
h^nisGards-drag^. 

As  a  further  help,  others  again  call  in  the  assistance 
of  their  unguiform  mandibles.  These,  which  are  pe* 
culiar  to  grubs  with  a  variable  membranaceous  head, 
especially  those  of  the  fly  tribe  (Musctdeey,  when  the 
animal  does  not  use  them,  are  retracted  not  only  within 

a  De  Geer,  v.  810.         b  See  above,  p.  7.  c  De  Geer,  vi.  338. 
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the  head,  but  eyeii  withia  the  segtuents  behind  it *^;  but 
when  it  is  mpvipg  they  are  protruded,  and  lay  hold  of 
the  surface  on  which  it  is  placed.     They  were  long 
ago  noticed  by  the  accurate  Ray.    "  This  blackness  in 
the  head,"\says  he,  speaking  of  the  maggot  of  the  com* 
mon  f|esh-fly,  ^^  is  caused  by  two  black  spines  or  books, 
which  when  in  motion  it  puts  forth,  and  fixing  them 
in  the  ground,  so  drags  along  its  body*." — ^The  larvas 
of  the  aphidivorous  flies  (SyrphuSj  P.),  the  ravages  of 
which  amongst  the  Aphides  1  have  before  described  to 
you^,  transport  themselves  from  place  to  place  in  iho 
same  way,  walking  by  means  of  their  teeth.     Fixing 
their  hind  part  to  the  substance  on  which  they  are 
moving,  they  give  their  body  its  greatest  possible  ten- 
sion ;  and,  if  I  may  so  speak,  thus  take  as  long  a  step 
sis  they  can :  next,  laying  hold  of  it  with  their  mandi- 
l^es,  by  setting  free  the  tail  and  rielaxing  the  tension, 
the  former  is  brought  near  the  head.  Thus  the  animal 
proceeds,  and  thus  will  even  walk  upon  glass  ^.  Some 
grubs,  as  the  lesser, house-fly  (Musca  domestica  minor, 
De  Gtefer),  have  only  one  of  these  claw-teeth ;  and  in 
sonie  they  have  the  form  as  well  as  the  office  of  legs^ 
Bonnet  mentions  an  apodous  larva,  that,  before  it  can 
use  its  mandibles,  is  obliged  to  spin,  at  certain  intervals, 
little  hillocks  or  steps  of  silk ;  of  which  it  then  lays  hold 
by  them,  and  so  drags  itself  along. 

Besides  their  majidibular  hooks,  some  of  these  grubs 

a  De  Geer,  vi.  65.        b  Hist.  Int.  270.        c  Vol.  1. 2d  Ed.  264. 
d  Reaamur,  iii.  369. 

e  Vol.  1. 2d  £d.  138.     De  Geer,  y'u  76.    Reaumnr,  \v,  376.    Swamni. 
BibL  Nat.  Ed.  HiU,  ii.  46.  a,  t.  xxxix.  /.  3.  h  h. 
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supply  the  want  of  legs  by  means  of  claws  at  their  anCfSr'^ 
Thus  that  of  the  flesh-fly,  Ray  tells  us  in  the  place  just 
quoted,  pushes  itself  by  the  protruded  spines  of  its  taiL 
The  larva  also  of  a  long-legged  gnat  (Tipula  replicata^ 
Ij.),  which  in  that  state  lives  in  the  water,  is  furnished 
with  these  anal  claws,  which,  in  conjunction  with  itsan-« 
nular  tension  and  relaxation,  and  thehooks  of  its  mouthy 
assist  it  in  walking  over  the  aquatic  plants'^. 

A  remarkable  difference,  according  to  their  station^ 
obtains  in  the  bots  of  gad-flies ;  those  that  are  sabcutane-^ 
ous  (Cuticolce^  Clark)  having  no  unguiform  mandibles ; 
whilef  those  that  are  gastric  (Gastricolce^  Clark),  and 
those  that  inhabit  the  maxillary  sinuses  of  animals  (Ca*^ 
vicolcBy  Clark),  are  furnished  with  them.  In  this  we  evi- 
dently see  Creative  Wisdom  adapting  means  to  their 
end.  For  the  cuticular  bots  having  no  plane  sur&ce 
to  move  upon,  and  imbibing  a  liquid  food,  in  them  the 
mandibular  hooks. would  be  superfluous.  But  they  are 
furnished  with  other  means  by  which  they  can  accom-' 
plish  such  motions,  and  in  contrary  directions,  as  are  ne- 
cessary to  them ;  the  anterior  part  of  each  segment  be- 
ing beset  with  numbers  of  very  minute  spines,  not  visi- 
bleexcept  under  a  strong  magnifier,  sometimes  arranged 
in  bundles,  which  all  look  towards  the  anus ;  and  the 
posterior  part  is  as  it  were  paved  with  similar  hooks,  but 
smaller,  which  point  to  the  head^  Thus  we  may  con- 
ceive, when  the  anii;nal  wants  to  move  forward,  that  it 
pushes  itself  by  the  first  set  of  hooks,  keeping  the  rest^ 
which  would  otherwise  impede  motion  in  thatdirection^ 
pressed  close  to  its  skin — or  it  may  depress  that  part 

*D€  Geer.vi,355. . 
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of  the  segment ; — and  when  it  would  move  backwards 
that  it  employs  the  second  '^.  The  otjier  descriptions  of 
bots^  not  being  embedded  in  the  flesh  but  fixed  to  a 
plane,  are  armed  with  the  mandibles  in  question,  by 
which  they  can  not  only  suspend  themselves  in  their 
several  stations,  but  likewise,  with  the  aid  of  the  spines 
with  which  their  segments  also  are  furnished,  move  at 
their  pleasure  ^.  Other  larvse  of  flies,  as  well  as  the 
bots,  are  furnished  with  spines  or  hooks— by  which 
they  take' stronger  hold— to  assist  them  in  their  mo- 
ti<His.  Those  mentioned  in  ray  last  letter  as  inhabiting 
the  nests  of  humbjie-bees  *^,  besides  the  six  radii  that 
arm  their  anus,  and  which  perhaps  may  assist  them  in 
locomotion,  have  the  margin  of  their  body  fringed  with 
a  double  row  of  short  spines^,  whiclrare,  doubtless, 
useful  in  the  same  way. 

The  next  order  of  walkers  amongst  apodous  larv» 
are  those,  that  move  by  means  of  fleshy  tuberculiform 
or  pediform  prominences, — which  last  resemble  the 
spurious  legs  of  the  caterpillars  of  most  Lepidoptera. 
Some,  a  kind  of  monopods,  have  only  one  of  such  pro- 
minences, which  being  always  fixed  almost  under  the 
head,  may  serve,  in  some  degree,  the  purpose  of  an 
unguiform  mandible.  The  grub  of  a  kind  of  gnat  ( Tt<- 
pula  stercoraria^  Jie  €reer),  and  also  another,  probably 
of  the  Tipulidan  tribe  (found  by  De  Geer  in  a  subpu- 
trescent  stalk  of  Angelica  which  he  was  unable  to  trace 

a  Reaum.  iv.  416.  /.  xxxy'u  /.  5.     Compare  Clark  On  the  Bots^  &c»  48. 

1>  Mr.  Clark  (ibid«  62)  observed  only  rough  points  on  the  bots  of  the 
sheep,  but  these  also  have  spines  or  hooks  looking  towards  the  antis, 
Reaum.  iv.  556.  t  xxxw,  /•  11, 13, 15.  1  also  observed  them  myself  iq 
the  same  grab.  <  See  above,  p.  2^, 
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to' the  fiy)^  have  each  a  fleshy  leg  ank  the  underside  of 
the  first  segment,  which  points  towards  the  head  and 
assists  them  in  their  motions  \ — Others  again  go  a  little 
further,  and  are  supported  at  their  anterior  extremity 
by  a  pair  of  spurious  legs.  An  aquatic  larva  of  a  most 
singular  form,  and  of  the  same  tribe,  figured  by  Reau** 
Inur,  is  this  circumstanced.  In  this  case  the  processes 
in  question  proceed  from  the  head,  and  are  strmed  with 
claws  ^.  Would  you  think  it — another  Tipulidan  grub 
is  distinguished  by  three  legs  of  this  kind  ?  It  was  first 
noticed  by  De  Geer  under  the  name  of  Tipula  maculata 
(Tanypusy  Meig.),  who  gives  the  following  account  of 
its  motions  and  their  organs : — It  is  found,  he  observes, 
in  th^  water  of  swampy  places  and  in  ditches,  is  not 
bigger  than  a  horse-hair,  and  about  a  quarter  of  an 
inch  in  length.  Its  mode  of  swimming  is  like  that  of  a 
serpent,  with  an  undulating  motion  of  the  body,  and  it 
sometimes  walks  at  the  bottom  of  the  watet*  and  upon 
aquatic  plants.  The  most  remarkable  part  of  it  are 
its  legs,  called  by  Latreille,  but  it  should  seem  impro- 
perly, tentacula.  They  resemble,  by  their  length  and 
'  rigidity,  wooden  legs.  The  anterior  leg  is  attached  to 
the  underside,  but  towards  the  head,  of  the  first  seg- 
ment of  the  body.  It  is  long  and  cylindrical,  placed 
perpendicularly  or  obliquely,  according  to  the  different 
movements  the  animal  gives  it,  and  terminates  in  two 
feet,  armed  at  their  extremity  by  a  coronet  of  long  move-? 
able  hooks.  These  feet,  like  the  tentacula  of  snails,  are 
retractile  within  the  leg,  and  even  within  the  body, 
so  that  only  a  little  stump,  as  it  were,  remains  ^itht 

a  De  Geer,  vi.  t*  xxii.  f.  15,  f.  t,  xviii.  f.  8,  p. 
b  Rcaum.  v.  t,  vi.  f.  5,  mm. 


dttl.  The  kisect  moves  them  both,  together^  as  a  lama, 
man  does  his  crutches^  either  baekwariis  or  forifards* 
T!he  two  posterior  leg^s  are  pla^eA  at  the  anal  end  of 
the  body.  They  are  similar  to  the  one  just  described^ 
but  larger,  and  entirely  separate  from  each  other,  being 
not,  like  them,  retractile  within  the  body,  but  always 
stiff  and  extended.  These  also  are  armed  with  hpoks. 
In  walking,  this  larra  uses  these  two  l^s  much  as.  the 
caterpillars  of  the  moths,  called  G^omelrmy  do  theirs. 
By  the  inflection  of  theaaus  it  cap  give  them  any  kiqc) 
of  lateral  movement,  except  that  it  can  neither  bend 
Qor  shorten  them,  since  like  a  wooden  leg,  as  1  have 
before  observed,  they  always  remain  stiff  sind  extend- 
ed^. Lyonet  had  observed  this  larva,  or  a  species 
nearly  related  to  it ;  but  he  speaks  of  it  as  having  four 
legs,  two  before  and  two  behind.  Probably,  when  he 
examined  them,  the  common  base,  from  which  the  feet 
are  branches,  was  retracted  within  the  body  ^. 

Generally  speaking,  however,  in  these  appdpus  walk? 
ers  the  place  of  legs  is  supplied  by  fleshy  and  often 
retractile  mamilla  or  tubercles.  By  means  of  thei^e  9nd 
a  slimy  secretion,  unaided  by  mandibular  bpoks,  the  car 
terpiilar  of  a  little  moth  (Hepialus  Testudo^  Y.Apod^^ 
Ha  worth)  moves  from  place  to  place '^. — ^A  subcuta- 
neous larva  belonging  to  the  same  order,  that  m]];}es 
the  leaves  of  the  rose,  moves  also  by  tubercular  legs 
assisted  by  slime*  It  has  eighteen  homogeneous  legs, 
with  which,  when  removed  from  its  house  pf  conceal- 
ment, it  will  walk  well  upon  any  surface,  whether  ho- 

a  De  Geer,  vi.  SQS'^.    Plate  XX II I.  Fig.  7.    Foreleg,  a.  Hind- 
legs,  &&.  b  Lesser  £.  i.  96.  no^e  t. 
.  «  Klemann,  fleKro^e,  324. 
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rizontal,  inclined,  or  even  vertical  \  But  the  greatest 
number  of  legs  of  this  kind  that  distinguish  any  known 
larva,  is  to  be  observed  in  that  of  a  two-winged  fly 
(Scceva  Pt/rastri^  F.)  that  devours  the  Aphides  of  the 
rose.  This  animal  has  six  rows  of  tubercular  feet,  with 
which  it  moves,  each  row  consisting  of  seven,  making 
in  all  forty-two  K-^The  grub  of  the  weevil  of  the  dock 
(Curculio  Rumids^  L.)  has  twenty- four  tubercular  legs ; 
but,  what  is  remarkable,  the  six  anterior  ones,  being 
longer  than  the  rest,  seem,  to  represent  the  real  legs^ 
while  the  others  represent  the  spurious  ones,  of  lepi-> 
dopterous  larvte.  These  legs,  however,  are  all  fleshy 
tubercles,  and  have  no  claws,  the  place  of  which  is 
supplied  by  slime  which  covers  all  the  underside  of  the 
body,  and  hinders  the  animal  from  falling^.  Another 
weevil  {Lixus  parapfecticus^  F.)  produces  a  grub  in-> 
habiting  the  water-hemlock,  which  has  only  six  tuber<< 
cles  that  occupy  the  place  and  are  representatives  of 
the  legs  of  the  perfect  insect  *. 

Some  larvae  have  these  tubercles  armed  with  claws. 
The  maggot  of  a  fly  described  by  De  Geer  under  the 
name  of  Musca  plumata^  but  which  Linne  makes  a  va« 
riety  of  Syrphus  mj/staceus^  F.,  has  six  pair  of  them, 
each  of  which  has  three  long  claws.  This  animal  has 
a  radiated  anus,  and  seems  related  to  those  flies  that 
live  in  the  nests  of  humble-bees  *. 
'  Insects  in  the  peculiarities  of  their  structure,  as  we 
have  seen  in  many  instances,  sometimes  realize  the 
wildest  fictions  of  the  imagination.  Should  a  traveller 
tell  you  that  he  had  seen  a  quadruped  whose  legs  were 

a  l)e  Geer,  i.  44T— .  i.  xxxi./.  IT.  b  Ibid.  vi.  11 1 . 
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on  lis  liBcl^9  you  would  immediately  conclude  that  he 
was  playing  Uf^on  your  credulity,  and  bad  lost  that  re« 
gard  to  truth  which  ought  to  distinguish  the  narratives 
cS  pevsons  of  his  description.  What  then  will  you  say 
to>nie,«when  I  affirm,  upon  the  evidence  of  two  most 
unexceptionable  witnesses,  Reaumur  and  De  Geer, 
that  there  are  insects  which  exhibit  tBis  extraordinary 
structure  ?  The  grub. of  a  little  gall-fly,  appearing  to 
be  Cynips  Quercus  inferus  of  Linne^>-which  inhabits  a 
ligneous  gall  resembling  a  berry  to  be  met  with  on  the 
underside  of  oakrleaves — was  found  by  tbe  former  to 
have  on  its  bach,  on  the  middle  of  each  segment,  a  re<« 
tractile  fleshy  protuberance  that  resembled  strikingly 
the  spurious  legs  of  some  caterpillars.  A  little  atten- 
tion will  convince  any  one,  argues  Reaumur,  that  the 
legs  of  insects  circumstanced  l^e  the  one  under  consi- 
deration, if  it  has  any,  should  be  on  its  back.  For  this 
grub — ^inhabiting  a  spherical  cavity,  in  which  it  lies 
rolled  up  as  it  were  in  a. ring — when  it  wants  to  move, 
wiU  be  enabled  to  do  so,  in  this  hollow  sphere,  with 
much  more  facility,  by  means  of  legs  on  the  middle  of 
its  back,  than  if  they  were  in  their  ordinary  situation  ^ 
So  wisely  has  Providence  ordered  every  thing. — ^An-< 
other  similar  instance  is  recorded  by  De  Geer,  which 
indeed  had  previously  been  noticed,  though  cursorily, 
by  the  illustrious  Frenchman  ^.  There  is  a  little  larva, 
he  observes,  to  be  found  at  all  seasons  of  tbe  year,  the 
depth  of  winter  excepted,  in  stagnant  waters,  which, 
keeps  its  body  always  doubled  as  it  were  in  two,  against 

«  Reaom.  iii.  ^96. 1,  xlv./.f .  "^ 

ti  {bid.  Mem.  de  V4cadf  Roy,  det  Sden.  de  Pafu^  Ad.  1714.  f « 303. 
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the  sides  of  ditches  or  the  stalks  of  aquatic  plants.  IS 
it  is  placed  in  a  glass  half  full  of  water,  it  so  fixes 
itself  against  the  sides  of  it,  that  its  head  and  tail  are 
ID  the  water  while  the  remainder  of  the  body  is  out 
of  it;  thus  assuming  the  jform  of  a  siphon,  the  tail 
end  being  the  longest.  When  this  animal  is  disposed 
to  feed,  it  lifts  its  head  and  places  it  horizontally  on 
the  surfece  of  the  water,  so  that  it  forms  a  right  angle 
with  the  rest  of  the  body,  which  always  reaiains  in  a 
situation  perpendicular  to  the  surface.  It  then  agi-* 
tates,  with  vivacity,  a  couple  of  brushes,  formed  of 
hairs  and  fixed  in  the  anterior  part  of  the  head,  which 
producing  a  current  towards  the  mouth,  it  makes  its 
meal  of  the  various  species  of  animalcula,  abounding 
in  stagnant  waters,  that  come  within  the  vortex  thus 
produced.  As  these  animals  require  to  be  firmly  fixed 
to  the  substance  on  which  they  take  their  station,  and 
their  back  is  the  only  part^  when  they  are  doubled  as 
just  described,  that  can  apply  to  it,^^they  are  furnished 
with  minute  legs  armed  with  black  claws,  by  which 
they  are  enabled  to  adhere  to  it.  They  have  ten  of 
these  legs :  the  four  anterior  ones,  which  point  towards 
the  head  and  are  distant  from  each  other,  are  placed 
upon  the  fourth  and  fifth  dorsal  segments  of  the  body ; 
and  the^ix  posterior  ones,  which  point  to  the  anus  and 
are  so  near  to  each  other  as  at  first  to  look  like  one 
leg,  are  placed  on  the  eighth,  ninth,  and  tenth.  When 
the  animal  moves,  the  body  continues  bent,  and  the 
sixth  segment^  which  is  without  feet  and  forms  the 
summit  of  the  curve,  goes  first  f.  De  Geer  named  the 

a  De  Gf  er,  vi.  380—  U  xxiv./.  W9. 
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By  it  produces  Tipula  amphibia:  it  seems  not  clear, 
firom  his  Qgure,  to  which  of  the  modern  genera  of  the 
Tipulidas  it  belongs. 

I  come  now  to  the  jumping  apodes,  and  one  of  Ihi* 
description  will  immediately  occur  to  your  recollee* 
iioB, — that  I  mean  which  revels  in  our  richest  cheeses^ 
and  produces  a  little  black  shining  fly  (Tepkritisputris^ 
F.).  These  maggots  have  long  been  celebrated  for  their 
^altatorious  powers.  They  effect  their  tremendous  leaps 
•--^laugh  not  at  the  term^  for  they  are  truly  so  when 
compared  with  what  human  force  and  agility  can  ac« 
eompUsh — to  nearly  the  same  manner  as  salmon  are 
stated  to  do  when  they  wish  to  pass  over  a  cataract^ 
l>y  taking  their  tail  in  their  mouth,  and  letting  it  go 
eaddenly.  When  it  prepares  to  leap,  our  larva  first 
Erects  itself  upon  its  anus,  and  then,  bending  itself  into 
a  circle  by  bringing  its  heyd  to  its  tail,  it  pushes  forth 
its  UBguiform  mandibles,  and  fixes  them  in  two  cavi*- 
ties  in  its  anal  tubercles.  ^  All  being  thus  prepared,  it 
next  contracts  its  body  into  an  oblong,  so  that  the  two 
halves  are  parallel  to  each  other.  This  done,  it  lets 
go  its  hold  with  so  violent  a  jerk  that  the  sound  pro* 
duced  by  its  ipandibles  may  be  readily  heard,  and  the 
leap  takes  place.  Swammerdam  saw  one,  whose  length 
did  not  esceed  the  fourth  part  of  an  inch,  jump  in  this 
manner  out  of  a  box  six  inches  deep ;  which  is  as  if  a 
man  six  feet  high  should  raise  himself  in  the  air  by 
jumping  144  feet!  He  had  seen  others  lei^  a  great 
deal  higher^.  The  grub  of  a  little  gnat  lately  noticed 
(Tipula  sterc&raria,  De  Geer)  has  a  similar  fiiculty^ 
though  executed  in  a  manner  rather  different;    These 

A  Sivamjn.  ^ibL  Nat.  Ed^WH,  ii. 64  b. 
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larvae,  which  iphabit  horse-dung,  though  deprived  of 
feet>  cannot  move  by  annular  contraction  and  dilata-< 
tion ;  but  are  able,  by  various  serpentine  contortions, 
aided  by  their  mandibles,  to  move  in  the  substance 
which  constitutes  their  food.  Should  any  accident  re- 
move them  from  it,  Providence  has  enabled  them  to 
recover  their  natural  station  by  the  power  I  am  speak- 
ing of.  When  about  to  leap,  they  do  not^  like  the 
cheese-fly,  erect  themselves  so  as  to  form  an  angle  with 
the  plane  of  position;  but  lying  horizontally,  they 
luring  the  anus  near  the  head,  regulating  the  distance 
by  the  length  of  the  leap  they  mean  to  take;  when  fix- 
ing it  firmly,  and  then  suddenly  resuming  a  rectilinear 
position,  they  are  carried  through  the  air  sometimes 
to  the  distance  of  two  or  three  inches.  They  appear  to 
have  the  power  of  flattening  their  anal  extremity,  and 
even  of  rendering  it  isonca^e ;  by  means  of  which  it 
may  probably  act  as  a  pucker,  and  so  be  more  firmly 
fixable  ^. — The  grub  of  a  fly  whose  proceedii^s  in  that 
state  I  have  before  noticed '^  (Leptis  Fierwi/eo^F),  will, 
when  removed  from  its  habitation,  endeavour  to  re* 
cover  it  by  leaping.  Indeed  this  mode  of  motion  seems 
often  to  be  given  to  this  description  of  larvae  by  Pro* 
vidence,  to  enable  them  to  return  to  their  natural  sta<- 
tion^  when  by  any  ^iccident  they  have  wandered  away 
from  it* 

Many  apodous  larvae  inhabit  the  water,  and  there- 
fore must  be  furnished  with  means  of  locomotion  proper 
to  that  elQjnent.  To  this  class  belongs  the  common 
gnat  (Culex  pipiensy  L.),  which  being  one  of  our  great* 
^st,torments,  co9>pels  us  to  feel  some  curiosity  about 

n  De  Geer,  vi*  389^ .  b  Vol.  I.  «d  £d.  43S, 
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tfs  history.    lie  larva  is  a  very  singular  creaturcf^  ftir-' 
nished  with  a  remarkable  anal  apparatus  for  respira- 
tion, by  which  it  usually  Remains  suspended  at  the  sur** 
&ce  of  the  water.     If  disposed  to  descend,  it  seems  to 
sink  by  the  weight  of  its  body;  but  when  it  would 
move  upwards  again,  it  effects  its  purpose  by  alter-* 
nate  contortions  of  the  upper  and  lower  halves  of  it, 
and  thus  it  moves  with  much  celerity.   Tiie  laminse  or 
swimmers,  which  terminate  its  anus*,  are  doubtless  of 
use  to  it  in  promoting  this  purpose.     It  does  not,  that 
I  ever  deserved,  move  in  a  lateral  direction,  but  only 
from  the  surihce  downwards,  and  vice  versa. — Another 
dipterous  larva  (Corelhra  culiciformis^  Meig.)  which 
much  resembles  that  of  the  gnat  in  form,  differs  from 
it  in  its  motions  and  station  of  repose.    For,  instead  of 
being  'suspended  at  the  surface  with  its  head  down- 
wards, it  usually,  like  fishes,  remains  in  a  horizontal 
position  in  the  middle  of  the  water.    When  it  ascends 
to  the  sur&ce,  it  is  always  by  means  of  a  few  strokes 
of  its  tail,  sa  that  its  motion  is  not  equable,  sed  per 
saUus.  It  descends  again  gradually  by  its  own  weight, 
and  regains  its  equilibrium  by  a  single  stroke  of  the 
tail*. — A  well  known  fly  (StrcUyomis  Chamceleon^  F.), 
in  its  first  state  an  aquatic  animal,  often  remains  sus- 
pended, by  its  radiated  anus,  at  the  surfece  of  the 
water,  with  its  head  downwards.     But  when  it  is  dis- 
posed to  seek  the  bottom  or  to  descend,  by  bending  the 
radii  of  its  tail  so  as  to  form  a  concavity,  it  includes  in 
them  a  bubble  of  air,  in  brilliancy  resembling  silver 
or  pearl ;  and  then  sinks  with  it  by  its  own  weight. 
When  it  would  return  to  the  surface  it  is  by  means  of 

a  Reanm.  ir.  /.  4S.  /.  3.  nn.         b  Dc  Gef r,  ▼!.  875.  t.  xxiii. /.  4, 5. 
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this  bubble,  which  is,  as  it  were,  its  air-balloon.  If  if 
moves  upon  the  surface  or  horiaontally,  it  bends  its 
body  alternately  to  the  right  and  left,  contracting  it* 
self  into  the  form  of  the  letter  S ;  and  then  extending 
itself  again  into  a  straight  line,  by  these  alternate  move^ 
uients  it  makes  its  way  slowly  in  the  water ^« 

I  have  dwelt  longer  upon  the  apodous  larvae,  or 
those  that  are  without  what  may  be  called  proper  legs, 
analogous  to  those  of  perfect  insects,  because  the  ab- 
sence of  these  ordinary  instruments  of  motion  is  in 
ni^bers  of  them  supplied  in  a  way  so  remarkable  and 
so  worthy  to  be  known ;  and  because  in  them  the  wis* 
dqm  of  the  Creator  is  so  conspicuously,  or,  I  should 
rather  say,  so  strikingly  manifested — since  it  is  doubt« 
less  equally  conspieupus  in  the  ordinary  routine  of  na- 
ture.  But  aberrations  from  her  general  laws,  and 
modes,  and  instruments  of  action,  often  of  rare  occur- 
rewe,  impress  us  more  forcibly  than  any  thing  that 
falls  under  ojir  daily  observation. 

I  come  now  to  pedate  larvse,  or  those  that  move  by 
means  of  proper  or  articulate  legs.  These  legs  (gene- 
rally six  in  number,  and  attached  to  the  underside  of 
the  three  first  segments  of  the  body)  vary  in  larvae  of 
the  different  orders :  but  they  seem  in  most  to  have 
joitits  answering  tq  the  hip  {coxa) ;  trochanter ;  thigh 
(femur);  shank  (tibia);  foot  (tarsus) y  of  perfect  in-* 
^ects,  the  legs  of  which  they  include.  Cuvier,  speaking 
oiColeoptera  and  some  Neuroptera^  mentions  only  three 
joints.  But  many  in  these  orders  (amongst  which  he 
inqliided  the  Trichoptera)  have  the  joints  I  have  enu- 

a  Swamro.  Bihl^  xVa^  £d.  HiU»  ii.  44.  b.  47.  a. 
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memted.  To  name  no  more^  the  Scarabctidce^  Dytisci^ 
SUphtBy  Slaphyliniy  Cicindelas^  and  Gyrini^  amongst  co- 
leopterous larvas ;  and  the  Phri/ganeas^  as  well  as  the 
JLdbellulidw  and  JEphemercB^  amongst  Cuvier's  Neura* 
piera, — have  these  joints^  aud  in  many  the  last  termi- 
nates in  a  double  claw*^.  In  some  coleopterous  genem 
the  tarsus  seems  absent  or  obsolete.    The  larva  of  the 
lady-bird  (Coccinella)  nffords  an  example  of  the  for- 
mer kind,  and  that  otChrysomela  of  the  latter**.  These 
Joints  are  very  visible  in  the  legs  of  caterpillars  ofLe* 
pidoplera^  and  their  tarsus  is  armed  with  a  single  claw^. 
rrhe  larvffi  that  have  these  legs  walk  with  them  some- 
times very  swiftly.  In  stepping  they  set  forward  at  the 
same  time  the  anterior  and  posterior  legs  of  one  side, 
and  the  intermediate  one  of  the  other ;  and  so  alter- 
nately on  each  side. 

Pedate  larvae  are  of  two  descriptions :  those  that  to 
perfect  legs  add  spurious  ones  with  or  without  claws, 
and  those  that  have. only  perfect  legs.  I  begin  with 
the  former — ^those  that  have  both  kinds  of  legs.  But 
first  I  must  make  a  few  remarks  upon  spurious  legs. 
Because  their  muscles,  instead  of  the  homy  substance 
that  protects  them  in  perfect  legs,*  are  covered  only  by 
a  soft' membrane,  they  have  been  usually  denominated 
membranaceous  legs :  since,  however,  they  are  tempo- 
rary, vanishing  altogether  when  the  insect  arrives  at 
its  perfect  state, — ^are  merely  used,  for  they  do  not 
otherwise  assist  in  this  motion,  as  props  to  hinder  its 

•  For  examples  of  larvae  baving  these  joints,  see  PeGeer,  W.  289. 
i.  xiii.  /.  20.  t-  X?.  /.  14.  ii.  U  xii.  /.3.  t*  xvi.  /.  5,  6.  t.  x'lx.  f.  4.  &c. 
b  Ibid.  V.  *.  xi.  /.  1 1.  /.  ix.  /.  9,  o. 
c  Lyonety  TraiU  Anatom*  U  m»  /.  8. 
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long  body,  when  it  walks,  from  trailing  on  the  grdttnd^ 
to  push  against  the  plane  of  position ;  and,  by  meand 
of  their  hooks  or  claws,  to  fix  itself  firmly  to  its  sta-< 
tion  when  it  feeds  or  reposes, — I  shall  therefore  call 
them  prologs  (propedes).  These  organs  consist  of 
three  or  four  folds,  and  are  commonly  terminated^ 
though  not  always,  by  a  coronet  or  semicoronet  of  very 
minute  crooked  claws  or  hooks.  These  claws,  which 
sometimes  amount  to  nearly  a  hundred  on  one  prologs 
are  alternately  longer  and  shorter.  They  are  crooked 
at  both  end&,  and  are  attached  to  the  proleg  by  the 
back  by  means  of  a  membrane,  which  covers  about 
two-thirds  of  their  length,  leaving  their  two  extremi'* 
ties  naked.  Of  these  the  upper  one  is  sharp,  and  the 
lower  blunt.  The  sole,  or  part  of  the  prolegs  within 
the  claws,  is  capable  of  opening  and  shutting.  When 
the  animal  walks,  that  they  may  not  impede  its  mo- 
tion,  it  is  shut,  and  the  claws  are  laid  flat  with  their 
lyints  inwards ;  but  when  it  wishes  to  fix  itself,  the 
sole  is  opened,  becoming  of  greater  diameter  than  be- 
fore, and  the  claws  stand  erect  with  their  points  out« 
wards.  Thus  they  can  lay  stronger  hold  of  the  plane 
of  position  *. 

The  number  of  these  prolegs  varies  in  different  spe- 
cies and  &milies.  In  the  numerous  tribes  of  saw-flies 
(Tenthredoy  L.),  the  larvae  of  which  resemble  those  of 
JLepidopteroy  and  are  called  by  Reaumur  spurious  ca* 
terpillars  (fausses  chenilles) y  one  family  (Cimbex^  F. 
Lophyrus^  Latr.)  has  sixteen  prolegs;  a  second  (ffi/'' 
lotoma^  Latr.  &c.)  fourteen;  another  (TentkredOyF.) 
twelve;  and  a  fourth  {Lyda^  F.)  none  at  all,  having  only 

»  Lyonet,  8£—  U  iji./.  10-1€. 
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the  si%  perfect  legs. — The  majoirity  of  larvs  o(  Lepi- 
doptera  hare  ten  prolegs^  eight  being  attached,  a.  pair  on 
each,  to  the  sixth,  seventh,  eighth,  and  ninth  segments 
of  the  body,  and  two  to  the  twelfth  or  anal  segments 
The  caterpillar  of  the  puss<>moth  (P..Bombi/x  Vinula^ 
Ij.)  and  some  others,  instead  of  the  anal  prolegs,  have 
^twi>  tails  or  horns.  A  heraigeometer,  described  by  De 
Geer,  has  only  six  intermediate  prolegs^  the  posterior 
pairof  which  are  longer  than  the  rest  to  assist  the  anal 
pair  in  supporting  the  body  in  a  posture  more  or  less 
erect  ^.  •  Otjier  hemigeometers^  of  which  Jiind'is  the 
larva  of  iVbc^tia  Gamma^  P.%  have  only  six  prologs^ 
four  intermediate  and  two  anal. .  The  true  geometers  or 
surveyors  {Geometrod)h3LYe  only  two  intermediate  and 
two  anal  prolegs.    Many  grubs  of  Coleopteraj  espe- 
cially those  of  Siaphj/ilmij  Silphob^  &c.  which  are  loiig 
and  narrow,  are  furnished  with  a  stiffjointatthe  a^us, 
which  they  bend  downwards  and  use  as  a  prop,  to  pre-* 
yeiit  their  body  from  trailing.  This  joint,  though  with- 
out claws,  may  be  regarded  as  a  kind  of  proleg,  which 
supports  them  when  they  walk  ^ ;  and  probably  may 
assist  their  motion  by  pushing  against  the  plane  of  po- 
sitiofi. 

With  respect,  tp  the  larvse  that  have  only  perfect 
legs,  having  just  given  you  an  account  of  these  (H-gans, 
1  have  nothing  morfe  to  state  relating  to  their  struc- 
ture. I  shall  therefore  now  consider  the  motions  of 
pedate  larvse,  under  the  several  heads  of  walking  or 
running,  jumping,  climbing,  and  swimming* 


a  Lyonef,  tifn  tupr.  1. 1.  /.  4. 
c  .Vol.  1. 8d  Ed.  198. 
i.iUf.  11.  e. 
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Amongst  those  that,  walky  some  -are  remarkable  for 
the  slowness  of  their  motion,  while  others  are  extremely 
swift.    The  caterpillar  of  the  hawk-moth  of  the  Fili- 
pendula  (Zygasna  FUipenduicSj  F,)  is  of  tike  former  de- 
scription, moving  iti  the  most  leisurely  manner;  while 
that  o(Bofnbj/x  Uporina,  F.,  a  moth  unknown  in  Britain^ 
is  named  after  the. hare,  from  its  great  speed.  The  ca- 
terpillar of  another  moth,  the  species  of  which  seems 
not  to  be  ascertained,  is  celebrated  by  De  Geer  for  the 
wonderful  celerity  of  its  motions.   .When  touched  it 
darts  away  backwards  as  well  as  forwards,  giving  its 
body  an  undulating  motion  with  such  force  aiid  rapi« 
dity,  that  it  seems  to  fly.  fi^m  side  to  side*. — Cuviet 
observes,  that  th^  grubs  of  some  coleopterous  and  neu- 
ropterous  insects,  which  have  only  the  six  perfect  legs, 
by  means  of  them  lay  hold  of  any  sunt>Qnding  ob|ecty 
^nd,  fixing  themselves  to  it,  drag  the  rest  of  their  body 
to  that  point;  and  that  those  of  many  Capricorn  beetles 
and  their  affiqities  (but  that  of  Cattidium  violac^iim  is 
an  apode^)  have  these  legs  excessively  minute  and  al- 
most nothing ;  that  they  move  in  the  sinuosities  which 
they  bore  by  the  assistance  of  their  mandibles,  with 
which  they  fix  themselves,  and  also  of  several  dorsal 
and  ventral  tubercles,  by  which  they  are  supported 
figainst  the  sides  of  their  cavity,  wd  push  themselves 
along,  in  the  same  manner  as  a  chimney-sweeper-7-by 
the  pressure  of  his  knees,  elbows,  shoulder-blades^ 
and  other  prominent  parts— pushes  himself  up  a  chim^ 
ney  ^.  The  larva  of  the  apt-lion  (Myrmeleon)- — with  thf 
exception  of  one  species,,,which  moves  in  the  common 


a  De  Geer,  1.494.  l»  Kirb>  ia.2iM.  TVinu.  >v.  S5& 
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way — always  wallus  backwards,,  even  when  its  legs  are 
cut  off. 

'The  jumpers  amongst  pedate  larrse,  as  far  as  they 
are  known,  are  not  very  numerous,  and  will  not  de-* 
tain  you  long.  When^  the  caterpillar  of  Noctua  Qua^ 
dra,  F.,  a  moth  not  uncommon,  would  defend  from 
one  branch  or  leap  to  another,  it  approaches  to  the 
edge  of  the  leaf  on  which  it  is  stationed,  bends  its  body 
togetlier,  and  retiring  d  little  backwards,  as  if  to  take 
a  good  situation,  leaps  through  the  air,  and  however 
high  the  jump,  alights  on  its  legs  like  a  cat.  That  of 
another  moth  {Pj/ralis  rostralis,  F.)  will  also  leap  to  a 
considerable  height".  * 

Another  species  of  motion,  which  is  peculiar  to 
lafvas^ — their  mode  I  mean  of  climbing^ — ^as  it  merits 
particular  attention,  will  occupy  more  time.  I  have 
already  related  so  many  extraordinary  facts  in  their 
history,  that  I  promise  myself  you  will  not  disbelieve  me 
if  I  assert  that  insects  either  use  ladders  for  this  purpose, 
or  a  single  rope.  You  may  often  have  seen  the  cater* 
pfflar  of  the  common  cabbage-butterfly  climbing  up 
the  walls  of  your  house,  and  even  over  the  glass  of 
your  windows.  When  next  you  witness  this  last  cir- 
cumstance, if  you  observe  closely  the  square  upon 
which  the  animal. is  travelling,  you' will  find  that^  like 
a  snail,  it  leaves  a  visible  track  behind  it.  Examine 
this  with  your  microscope,  and  you  will  see  that  it  con- 
sists of  little  silken  threads,  which  it  has  spun  in  a 
zigzag  direction,  forming  a  rope-ladder,  by  which  it 
ascends  a  surfece  it  could  not  otherwise  adhere  to. 
The  silk  as  it  comes  <rom  the  spinners  is  a  gummy 

aR9sel,T.W.  US.vi.  14. 
U2 


^\ 


f92  MOTIONS  OF  INSECTS. 

fluid,  which  hardens  in  th^  air ;  so  that  it  has, no  difii'* 
culty  in  making  it  stick  to  the  glass. — ^Many  caterpil- 
lars thtit  feed  upon  trees^  particularly  the  geometers, 
have  often  occasion  to  desc^id  from  branch  to  branchy 
and  sometimes^  especially  prerioushf  to  assuming  the 
pupa,  to  the  ground..  Hkd  they  to  descend  by  the 
triink,  supposing  thein  able  to  traverse  with  ease  its 
rugged  bark,  what  a  circuitous  route  must  they  take 
before  they  could  accomplish  their  purpose !  Provi- 
dence,, ever  watchful  ov^r  the  welfare  of  the  most  in- 
dignificant.of  its  creatures,  has  gifted  them  with  the 
Qieaos  of  attaining  these  ends,  without  all  this  labour 
and  loss  of  time.  From  their  own  internal  stores  they 
can  let  down  a  rope,  and  prolong  it  indefinitely,  which 
will  enable  them  to  travel  where  they  please.  Shake 
tho  brainches  of  an  oak  or  jother  tree  in  summer,  and 
it^  inhabitants  of  this  description,  whether  they  were 
reposing,  moving,  or  feeding,  will  immediately  cast 
themselves  from  the  leaves,  on  whi^h  they  were  sta- 
tioned; and  however  sudden  your  attack,  they  are  ne- 
vertheless still  provided  for  it,  and  will  all  descend  by 
means  of  the  silken  cord  just  alluded  to,  and  hang  sus- 
pended in  the  air.  Their  name  of  geometer  was  given 
t^em^  because  they  seem  to  measure  the  surface^  they 
pass  oveV)  as  they  walk,  with  a  chain.  If  yon  place  one 
upOn  your  hand,  you  will  find  thiat  they  draw  a  thread 
a^. they  go;  when  they  move,  their  head  is  extended 
as  far  as  they  can  reach  with  it ;  then  fastei^ing  their 
thread  there,  and  bringing  up  the  rest  of  their  body, 
they  take  aflother  step;  never  moving  without  leaving 
this  clue  behind  them ;  the  object  of  whi<ih,  however, 
is  neither  to  measure,  nor  to  mark  its  path  that  it  may 
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find  it  again :  but  thus,*  wheberer  the  cal$rpiHar  fiiU^r 
or  would  descend  from  a  leta^  it  has.  slticond  .aliiitfayB, 
ready  to  support  it  in  the  air,  by  lengthening  which  it 
€an  with  ease  reach,  the  ground.  Tkus,  it  can  dtopi 
itfielf  without  danger  from  the  summit  of  the  moftlt 
lofty  trees,  and  ascend  again  by  the  same  road.  As' 
the  silky  matter  is  fluid  when  it  issues  from  the  spinners, 
it  should  seem  as  if  the  weight  of  the  insect  wo^Ulbe 
toogreat^  and  its  descent  too  rapid,  so  as  to  caqse  it 
to  fall  with  violence  upon  the  earth.  The  little  ani- 
mal'knows  how  to  prevent  sueh  an  accident,  by  de- 
scending gradually.  It  drops  itself  a  foot  or  half  a 
foot,  or  even  less,  at  a  time;  then  making  a  longer  or 
shorter  pause,  as  best  suits  it,  it  reaches  the  ground 
at  last  without  a  shock.  From  hence  it  appears  that 
these  lafve  have  power  to  contract  the  orifice  of  i^e 
apinners,  so  as  that  no  more  of  the  silky  gum  shall  is* 
sue  from  it ;  and  to  relax  it  again  when  they  intend  to 
resume  their  motion  downwards:  consequently  there 
must  be  a  muscular  apparatus  to  enable  them  to  effect 
this,  or  at  least  a  kind  of  sphincter,  which,  pressing  the 
«ilk,  can  prevent  its  exit.  From  hence  also  it  appear?, 
that  the  gummy  fluid  which  forms  the  thread  must  have 
gained  a  degree  of  consistence  even  before  it  leaves 
■the  spinner,  since  as  soon  as  it  em^erges  it  can  support 
the  weight  of  the  caterpillar. — In  ascending,  the  ani- 
mal seizes  the  thread  with  its  jaws  as  high  as  it  can 
reach  it;^  and  then  elevating  that  part  of  the  back  that 
Cjorresponds  with  the  six  perfect  legs,  till  these  legs  ber 
come  higher  than  the  head,  with  one  of  the  last  pair  it 
^catches  the  thread;  from  this  the  other  receives  it,  and 
MO  a  step  is  gained :  and  thus  it  proceeds  till  it  ha^ 
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ascended  to  tl^  point  it  wishes  to  reach*  At  this  time 
if  taken  it  will'  be  found  to  have  a  packet  of  thready 
from  which,  however,  it  soon  disengages  itself,  between 
ike  two  last  pairs  of  perfisct  legs*^.  To  see  hundreds  of 
Aese  little  animals  pendent  at  the  same  time  from  the 
boughs  of  a  tree,  suspended  at  different  heights,  some 
working  their  way  downifards  and  some  upwards,  af* 
Ibrds  a  very  amusing  spectacle.  Sometimes  when  the 
wind  is  high,  they  are  blown  to  the  distance  of  several 
yards  from  the  tree,  and  yet  maintain  their  threads  un« 
broken.  I  witnessed  an  instance  of  this  last  summer, 
when  numbers  were  driven  &r  from  the  most  extend- 
ed branches,  and  looked  as  if  they  were  floating  in 
the  air. 

Having  related  to  you  what  is  peculiar  in  the  mo- 
tions of  pedate  larvse  upon  the  earth  and  in  the  air,  I 
must  next  say  something  with  respect  to  thdlr  locomo- 
tive  powers  in  the  water.  Numbers  of  this  description 
inhabit  that  element. — -Amongst  the  beetles,  the  genera 
Dytiscus^iJIydrophilus,  G^rinusy  Elmis^  Parnusy  He- 
terocerusy  Elophorusj  Ifydramay  &c.  amongst  the  bug 
tribes  {Cimicidm)^  Gerris^  Velia^  Hydrometra^  Noto* 
fiecta^  Sigara^  Nepa^  Ranatra^  Naucoris ;  a  few  Zrcpf- 
doptera ;  the  majority  of  Trichoptera ;  lAbeUukt^  Aeshna^ 
AgrioHy  Stalls^  Ephemera^  &c.  amongst  the  Neurop- 
tera ;  Culex  and  many  of  the  TipulidcR  from  the  dipte- 
rous insects ;  and  from  the  Aptera^  Atax^  some  Podui^^ 
and  many  of  the  Oniscidm^  &c. — All  these,  in  their 
larva  state,  are  aquatic  animals* 

The  motions  of  these  creatures  in  this  state  ar^^ 
yarious.  Some  walk  on  the  ground  under  water ;  souse 

a  Reamn.  ii.  375 — 
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more  in  tnid water,  either  hf  the  same  nioition  of  thto 
legs  as  tbey  use  in  walking,  or  by  strokes,  as  in  swim- 
ming; others  for  this  purpose  employ  certain  lamina^ 

^  which  terminate  their  tails,  as  oars ;  others  again  swim 
like  iish,  with  an  equable  taotion ;  some  move  by  the 
force  of  the  water  which  they  spirt  fk'om  their  anm^ 
others  again  swim  about  in  cases^  or  craw)  ovbr  the 
submerged  bottom ;  and-  others  walk  even  on  the  sui^- 
fece  of  the  water.  I  shall  not  now  enlarge  on  all  these 
kinds  of  water-motion,  since  liiany  will  come  under 
consideration  hereafter. 

There  are  two  descriptions  of  larvae  of  Ht/drophiUy 
ipne  furnished  with  swimmers  or  anal  appendages^  by 

'  means  of  which  they  are  enabled  to  swim ;  the  other 
have  them  not,  and  hence  are  r\ei  able  to  rise  from  the 
1x>ttom*.  The  larVseof  X)y^f>cf,  by  means  of  these  nata^ 
tory  oi^ans,  will  swim,  though  slowly,  and  every  now 
and  then  rise  to  the  surface  for  the  sake  of  respiiiEitiom 
Thos^  of  EphemercB,  when  they  swim,  apply  their  legs 
to  the  body,  and  swim  with  the  swiftness  and  motions 
offish"*.  Thosp  of  the  true  may-fly  (Semblis  lutaria^ 
F.),  on  the  contrary,  use  their  legs  in  swimming,  and 
at  the  same  time,  by  alternate  inflexions,  give  to  their 
bodies  the  undulations  of  serpents^.  Put  the  larvas  of 
certain  dragon-flies  (ileMitu  and  lAbellula,  F.)  will- af- 
ford you  the  most  amusement  by  their  motions.  These 
larvae  commonly  swim  very  little,  being  generally  found 
walking  at  the  bottom  on  aquatic  plants;  when  neces- 
sary, however,  th^y  can  swim  well,  though  in  a  sin- 
gular manner.  If  you  see  one  swimming,  you  i^iH 
find  that  the  body  is  pushed  forward  by  strokes^  be- 

a  Miger,  Ann.  du  Mus.  xi v.  44 1 .    b  De  Geer,  ii.  6gh    c  Ibid.  725— 
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tween  which  an  interval  takes  place.  The  legs  are 
not  employed  in  produciiig  this  progressive  motion^for 
they  are  then  applied  close  to  the  sides  of  the  trunk, 
in  a  state  of  perfect  inaction.  But  it  is  effected  by  a 
strong  ejaculation  of  water  from  the  anus.  When  I 
treat  upon  the  respiration  of  insects,  I  shall  e:i plain  to 
you  the  apparatus  by  which  these  animals  separate 
the  air  from  the  water  for  that  purpose ;  in  the  pret- 
sent  case  it  is  subsidiary  to  their  motions,  since  it  is 
by  drawing  in  and  then  expelling  the  water  that  they 
are  enabled  to  swim.  To  see  this,  you  have  only,  to 
put  one  of  these  larvae  into  a  plate  with  a  little  water. 
^¥ou  wijl  find  that,  while  the  animal  moves  forward,  a  . 
•urrent  of  water  is  produced  by  this  pumping,  in  a 
contrary  direction.  As  the  larva,  between  every  stroke 
of  its  internal  piston,  has  to  draw  in  a  fresh  supply  of 
water,  an- interval  must  of  course  take  place  betweeo 
the  strokes.  Sometimes  it  will  lift  its  anus  out  of^th^^ 
water,  when  a  long  thread  of  water^  if  I  may  so  «peak^ 
issues  from  if^, 

II.  I  am  next  to  say  something  upon  the  motions 
of  insects  in  their  pupa  state.  This  is  usually  to  our 
little  iavourites  a  state  of  perfect  repose;  but,  as  I 
long  since  observed**,  there  are  several  that,  even  when 
become  pupae,  are  as  active  and  feed  as  rapaciously  as 
they  do  when  they  are  either  larvae  or  perfect  insects. 
The  Dermapteroy  Orthoptera^  Hemiptera^  many  of  the 
Neuroptera^  and  the  majority  of  the  Aptera,  are  of  thi$ 
description.     With  respect  to  their  motions,  we  may 

a  De  Gc«r,  ii.  675 —    Compare  Reaum,  vi.  393-— 
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tlierefore  cavsider  pupsBas  of  two  kinds — active  pupae 
ux^A  quiescent  pup9R. 

The-niQiions  of  most  insects  whose  pupse.are  active^ 
are  so  similar  in  all  their  states,  except  inhere  the 
wings  are  concerned,  as  not  to  need  any  separate  ac- 
count.    I  shall  therefore  request  you  to  wait  for  what 
'  i  faa¥e  to  say  upon  them,  till  I  enter  upon  thoae  of  the 
imago.  One  insect,  however,  of  this  kind,  m6ving  dif- 
ferently in  its  preparatory  states,  is  entitled  to  notice 
under  the  present  head.-— In  a  late  letter,  I  mentioned 
to  you  a  bog  {Reduvius  personatiis^  P.)  which  usually 
covers  itself  with  a  mask  of  dust",  and  fragments  of 
various  kisds,  cutting  a  very  grotesque  figure  \    Its 
-awkward  motions  add  not  a  little  to  the  effect  of  its 
appearance.     When  so  disposed,  it  can  move  as  well 
and  as  fast  as  its  congeners ;  yet  this  does  not  usually 
answer  its  purpose^  which  is  to  assume  the:  appearance 
of  an  inanimate  substance.     It  therefore  hitches  along 
in  the  most  leisurely  manner  possible,  as  if  it  was 
counting  its  steps.    Having  set  one  foot  f6rward.(for 
it  moves  only  one  leg  at  a  time),  it  stops  a  little  before 
it  brings  up  its  fi^llow,  and  so  on  with  the  seciHid  and 
.third  legs*     It  moves  its  antennae  in  a  similar  way, 
striking,  as  it  were,  first  with  one,  and  then,  afier  an 
interval  of  repose,  with  the  other  \ — The  pup^  of  gnats 
also,  as  well  as  those  of  many  other  aquatic  Diptera^ 
retain  their  locomotive  powers,  not  however  the  free 
motion  of  their  limbs.     When  not  engaged  in  action, 
they  ascend  to  the  surface  by  the  natural  levity  of  their 
bodies,  and. are  there  suspended  by  two  ^uriform  re- 
spiratory prga"n^  in  the  anterior  part  of  the  trunk, 

»  See  above>  p-  259f  P  De^  Ge^r,  iii.  ?S4. 
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their  abdomen  being  then  folded  under  the  breast; 
when  disposed  to  descend  the  animal  unfolds  it,  and 
by  sadden  strokes  which  she  gives  with  it  and  her  anal 
swimmers  to  the  water,  she  swims,  tto  the  right  and 
left  as  well  as  downwards,  with  as  much  ease  as  the 
larva'. 

Bonnet  mentions  a  pupa  which  climbs  up  and  down 
in  its  cocoon, — and  that  of  the  common  glow-^worm 
{LampyrU  nociiluca^  L.)  will  sometimes  push  itself 
along  by  the  alternate  extension,  and  contraction  of 
the  segments  of  its  body**. — Others  tul*n  round  when 
disturbed.    That  of  a 'weevil  (Curcutio  AratoTy  LO, 
which  spins  itself  a  beautiful  oocoon  like  fine  gauze,  and 
which  it  fixes  to  the  stalks  of  the  common  spurrey  (Sa- 
gina  aroensiSy  L.),  upon  my  touching  this  stalk,  whirled 
round  several  times  with  astonishiiig  rapidity. — ^The 
chrysalis  of  a  scarce  moth  (Bofnbjfx  dispar^  F.)  when 
touched  turns  round  With  great-quickness ;  but,  as  if 
fearfal  of  breaking  the  thread  by  which  it  is  suspended 
by  constantly  twisting  it  in  one  direction,  it  performs 
its  'gyrations  alternately  from  left  'to  right,  and.  firom 
right  to  left®.    Generally  speaking,  quiescent  pupe 
when  disturbed  show  that  they  have  life,  by  giving 
their  abdomen  violent  contortions. 

But  the  most  extraordinary  motion  of  pupae  is  jump^ 
jng.  In  the  year  1810  I  received  an  account  from  a 
Yery  intelligent  young  lady,  who  collected  and  studied 
insects  with  more  than  common  ardour  and  ability, 
that  a  friend  bad  brought  her  a. chrysalis  endued  with 
this  faculty.    It  was  scarcely  a  quarter  of  an  inch  in 

A  De  Gcer,  vi.  308.  b  Ibk^.  iv.  43. 
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lengdk';  of  an  #yal  form ;  its  colour  was  a  sefmitraiis* 
parent  brown,  with  a  wfaiie  opake  band  round  the 
middle.  It  was  found  attached,, by  one  end,  to  the  leaf 
<if  a  bramble.  It '  repeatedlyjumped  out  of  an  open 
piU-bo^  that  was  aii  inch  in  height.  When  put  into  a 
drlBiwer  in^which  some  other  insects  were  impaled,  it 
skipped  from  side  to  side,  passing  over  their  backs  for 
nearly  a  quarter  of  an  hour  with  surprising  agility. 
Its  mode  of  springkfig  seemed  to  be  by.  balsuicing  itself 
upon  one  extremity  of  its  case.  About  the  end  of  Oc« 
tpber  one  end  of -the  case  grew  black,  and  from  thai 
time  the  motion  ceased ;  4nd  about  ^o  middle  of  Aprils 
in  tbe^  following  year,  a  very  minute  ichneumon  aaade 
its  appearance  by-  a  hole  it  had  made  at,  the  opposite 
end.— -Some  tin^e-^fter  I  had  received  this  history,  I 
happened  to  h^^o  occasion  to  look  at  Reaumur's  Meu 
moir  upon  the  enetnies  of  caterpillars,  where  I  met  with 
an  account  of  a  similar  jumping  chrysalis,  if  not  the 
same.  Round  the  nests  of  the  processionary  Bombyx, 
before  noticed  %  be  found  numerous  little  cocooiis  susn 
pended  by  a  thread  three  or  four  inches  long  to  a  twig 
or  a  leaf,  of  a  shortened  oval  form,  and  close  texture, 
but  so  as  the  meshes  might  be  distingui^ed.  These 
cocoons  were  rather  transparent,  of  al  cofiee*brown  co^ 
lour,  and  surrounded  in  the  middle  by  a  whitish  band. 
When  put  into  boxes  or  glasses,  or  laid  on  the  hand, 
they  surprised  him  by  leaping.  Sometimeis  their  leaps 
were  not  more  than  ten  lines,  at  others  theywere 
extended  to  three  or  four  inches,  both  in  height  and 
length.  [When  the  animal  leaps,  it  suddenly  cl|ang66 
its  ordinary  posture  (in  which  the  back  is  convex  and 

/  a  Vol.  I.  2d  Ed.  47S^  and  above,  p.  23. 
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touckes  the  upper  part  of  the  cpcoon,  and  the  head  asd 
anus  rest  upon  the  lower),  and  strikes  the  upper  part 
with  the  head  and  tail,  before  its  belly,  ivhicb  then  be* 
comes  the  convex  part,  touches  the  bottom.  This  ocr^ 
casions  the  cocoon  to  rise  in  the  air  to  a  height  propor-^ 
tioned  to  the  force  of  the  blow.  At  first  sight  this  fa^ 
culty  seems  of  no  great  use  to  an  animal  that  is  su^-- 
pended  in  the  air ;  but  the  winds  may  probably  some- 
times 'place  it  in  a  different  and  unsuitable  position, 
and  lodge  it  upon  a  leaj*  or  twig :  in  this  case  it  has 
it  in  its  power  to  recover  its  natural  station.  Reau" 
mur  could  not  ascertain  the  fly  that  should  legitim^teljt 
come  from  this  cocoon,  for  different  cocoons  gave  dif- 
ferent flies:  whence  it  was  evident  that  these  ich- 
neumons were  infested  by  their  own  parasite*.  This 
might' be  the  case  with  that  of  the  lady  just  mentioned- 
Perhaps,  properly  speaking,  in  this  last  instance  the 
motions  ought  rather  to  be  regarded  as  belonging  to  a 
larva ;  but  as  it  had  ceased  feeding,  and  had  inclosed 
itself  in  its  cocoon,  I  consider  it  as  belonging  to  the 
present  head. 

You  may  probably  here  feel  some  curiosity  to  be  in- 
formed how  the  numerous  larv®  that  are  buried  in  their 
pupa  state,  either  in  the  heart  of  trees,  under  the  earth, 
or  in  the  waters,  effect  their  escape  from  their  various 
prisons  and  become  denizens  of  the  air^  especially  as 
you  are  aware  that  each  is  shrowded  in  a  winding  sheet 
and  cased  in  a  coffin.  In  most,  however,  if  you  exa- 
mine this  coffin  closely,  you  will  see  resurg^m  writ* 
ten  upon  it.  What  I  mean  is  this.  The  puparium  or 
case  of  the  animal  is  furnished  with  certain  ^cute  points 

«  Reitum.  ii.  450* 


MOTIONS  OF  IN8ECT9.  301 

iadminicvla)^  generally  single,  but  in  some  instances 
forked,  lo6king  towards  the  an  us,  and  usually  placed 
upon  transverse  ridges  oq  the  back  of  the  abdomen, 
biit  sometimes  arming  the  sides  or  the  margins  of  the , 
segments.  By  this  simple  contrivance,  aided  by  new- 
born  vigour,  when  the  time  for  its  great  change^  is  ar- 
rived, the  included  prisoner  of  hope,  if  under  ground, 
pushes  itself  gradually  upwards,  till  reaching  the  sur- 
face its  head  and  trunk  emerge,  when  an  opening  in 
the  latter  being  efifectecl  by  its  efTorts,'  it  escapes  titom 
its  confinement,  and  oiice  more  tastes  the  sweets -of  li- 
tierty  and  the  joys  of  life.  Those  that  are  inclosed  in 
trees  and  spin  a  cocoon,  are  furnished  with  points  on 
the  head,  with  which  they  make  an  opening  in  the  for- 
mer. The  pupa  of  the  great  goBiUmoth  (Bombyx  Cos* 
susj  F.)  thus,  by  divers  movements,  keeps  disengaging 
itself  from  this  envelope,  till  it  arrives  at  a  hole  in  the 
tcee  which  it  bad  made  when  a  caterpillar; 'when  its 
anterior  part  having  emerged,  it  stops  short,  aiid  so 
escapes  a  fall  that  might  destroy  it.  After  some  re^ 
pose,  in  consequence  of  very  violent  efforts,  the  pu- 
pari  urn  opens,  and  it  escapes  from  its  prison '^.   \ 

The  insects  of  the  Trickoptera  order  {Phryganea^  t.) 
are  quiescent  when  they  first  assume  the  pupa,  but  be- 
come locomotive  towards  the  close  of  their  existence  in 
that  itate.  Since  they  Inhabit  the  watet  when  they  be^ 
come  pupae.  Providence  has  furnished  them  with  the 
means  of  quitting  that  fluid  without  injury,  when  they 
are  to  exchange  it  for  the  air ;  which  in  their  winged 
state  is  their  proper  sphcire  of  action.     I  have  before 

A  Ljfonet,  Trait,  jinat,  ]5'-~ 
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described  to  you  the  grates  which  shut  up  their  cises 
when  they  became  quiescent^;  if  they  had  no  means 
of  piercing  these  grates,  they  would  perish  in  the  wa* 
ters.  The  head  of  these  pupte  is  provided  at  first  with 
a  particular  instrument,  which  enables  them  to  effect 
this  purpose.  The  anterior  part  of  the  head  is  armed 
with  a  pair  of  hooks  in  ferm  resemUing  the  beak  of  a 
bird ;  and  with  this,  preyiously  to  their  last  change, 
they  make  an  opening  in  the  grate  which,  though  it 
once  defended,  now  confines  them.  But  at  this  moment, 
perhaps,  the  insect  has  a  considerable  space  of  water 
to  rise  through  before  she  can  reach  the  surface.  This 
is  all  wisely  provided  for;  before  she  leaves  the  en* 
velope  which  covers  her  body,  she  emerges  from!  the 
water,  and  fixes  herself  upon  some  plant  or  other  ob« 
jeet,  the  summit  of  which  is  not  overflowed.  Bui  you 
will  here,  perhaps j  ask — How  can  a  pupa  in  her  enve*' 
lope,  with  all  her  limbs  set  fast,  do  this?  TJiis  affords 
another  instance  of  the  wise  provision  of  the. benefi- 
eeat  Father  of  the  universe  for  the  wel&re  bfiiis  crea-* 
tares.  The  antefnnae  and  legs  of, this  tribe  of r  injects, 
when  they  are  pupae,  are  not  included,  as  is  the  case 
with  most  that  are  quiescent  in  that  state,  in  the  gene- 
ral envelope ;  but  each  in  a  separate  one,  so  as  to  al- 
low it  free  motion.  Thus  the  insect  when  the*  time  19 
come  for  its  last  change  can  use  them  (except Ihe  hind- 
legs,  which  being  partly  covered  by  the  wing-cases  re- 
main without  motion)  with  ease*  It  then  stretches  out 
its  ante^nse,  and  steering  with  its  legs  makes  for  the  ^ 
surface.'    De  Geer  saw  one  just  escaped  from-.its  case 

" «  See  above,  p.  264,  \ 
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run  and  swim  with  surprising  agility  over  the  bottom 
of  a  saucer,  in  which  he  had  put  some  cases  of  these 
flies ;  and  at  last  when  he  held  a  piece  of  stick  to  it,' 
it  got  upon  it,  and  having  emerged  from  the  water^ 
prepared  to  cast  its  envelope.  It  is  remarkable,  that 
the  envelope  of  the  intermediate  tac^i,  like  the  poste- 
rior ones  of  Dy tisci,  is  fringed  on  one  side  with  hairs, 
to  enaUe  the  insects  to  use  them  as  swimming  feet% 
while  those  neither  of  the  larva  nor  imago  are  so  cir- 
cumstanced. 

,  lam,  &c. 

«  De  Geer»  ti.  518— 
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MOTIONS  OF  INSECTS.    (Imago.) 

« 

III.  X  HE  niotton8.of  insects  in  their  perfect  or  imag<f 
state  'are  various,  and  for  yarious  purposes ;  and  the 
provision  of  organs  by  which  they  are  enabled^to  e&ct 
them  is  equally  diversified  and  wonderful.  It  will  be 
convenient  to  divide.thps  multifarious  subject ;  I  shall 
therefore  consider  their  motions  under  two  principal 
heads : — motions  of  insects  reposing — and  motions  of 
insects  in  action ; — and  this  last  head  I  shall  further 
subdivide  into  motions  whose  object  is  change  of  place, 
and  sportive  motions. 

The  first  of  these,  motions  of  insects  reposing^  will 
not  detain  us  long.  The  most  remarkable  is  that  of 
the  long-legged  gnats  or  crane-flies  {TipulcB^  P.).— 
When  at  rest  upon  any  wall  or  ceiling,  sometimes  stand- 
ing upon  four  legs,  and  sometimes  upon  five,  you  may 
observe  them  elevate  and  depress  their  body  alternately. 
This  oscillating  movement  is  produe^d  by  the  weight 
of  their  body  and  the  elasticity  of  their  legs,  and  is  con^ 
stant  and  uninterrupted  during  their  repose.  Unless 
it  be  connected  with  the  respiration  of  the  animal,  it  is 
not  easy  to  say  what  is  the  object  of  it. — Moths,  when 
feeling  the  stimulus  of  desire,  or  under  alarm,  set  their 
whole  body  into  a  tremor*.    A  living  specimej^  of  the 

a  Peck  in  Linn«  Trans,  xi.  92. 
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kft^k-motli  of  the  willow  beings  once-  brouglit  me,  npon 
placing  it  upon  ny  hand,  after  ejecting  a  milky  iaid 
from  its  anas,  it  pat.  its  wings  and  body  tnloa  most  ra- 
^l^id  vibration,  which  continued  more  thati  a  minute, 
when  it  flew  away. — ^A  butt^*fly,  called  by  Aureliana 
^<The  large  skipper^"  {He$peria  S^lvam$9y¥i)  when 
it  alights, — ^which  it  does  very  often,  for  they  ure  never 
long  on  the  wing, — always,  turns  half^wny  i:oand ;  so 
that,  if  it  settles  with  its  head  from  you,  it  turns  it  to- 
wards you. 

Others  of  the  motions  in  question  are  merely  those 
of  parts.  Butterflies,  when  standing  still  in  the  sun, 
as  you  have  doubtless  often  observed, 

<<  Their  golden  pinions  ope  and  close ;'' 

thus,  it  should  seem,  unless  this  motion  be  cpimected 
with  their  respiration,  alternately  warming  and  cool- 
ing their  bodies. — 'You  have  probably  noticed  a  very 
common  little  fly,  of  a  shining  black,  with  a  black  spot 
Bt  the  end  of  its  wings  (Tephritis  vibrans^  Latri,  Seio* 
pteroj  K.  Ms.).  It  has  received  its  trivial  name  (vi* 
trans)  from  the  constant  vibration  which,  when  re- 
posing, it  imparts  to  its  wings.  This  motion  also,  I 
have  reason  to  think,  assists  its  respiration. — Some  in- 
jects when  awake  are  very  active  with  their  antenns, 
though  their  bodies  are  at  rest.  I  remember  bne  even- 
ing attending  for  some  time  to  the  proceedings  of  one 
of  those  may-flies  {PhryganeOy  L.)  that  are  remark- 
able, like  certain  moths,  for  their  long  antennaer.  It  was 
ptrched  upon  a  blade  of,grass,  and  kept  moving  these 
organs,  which  were  twice  as  long  as  itself  in  all  direc- 
tions, as  if  by  means  of  them  it  was  exploring  every 
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liead  and  thorax  with  their  fore  le^,  and  th^r  ^ji^ 
and  abdomen  with  tbeir  faiidoQed.^Pca^IlAp^-^S^frttCftre 
Uot.eqUitUy  awave  «f.ih»  use  to  nldth  tile  .rov^^liieettei 
(Siaphylinusy  L.).fMi^ifa0trrlQilg«Mmnefi.  Theigri  turn 
it  over  their  back  not  only  to  pat  tbepis^lvef  in  a  threat- 
ening^ attitude,  as  I  lately  related^,  but  also  to  fold  up 
their  wings  with  it,  and  pack  thehi  under'  their  short 
elytral-  ••.•■• 


/ » 


With  respect  to  jthe  motions  of  insects  in  action^  ihey^ 
may  be.  subdivided^  as  was  just  observed,  ifito  luotioo^ 
wbo^  qbject  is  change  ofplace-^andsportiye  nvotions. 

.The  /acoi7fofibi2^,of  these. animals  are  walking*  runr 
ping^  Juniping,  climbing,  flyiiig,.^¥Fimmii^,^  and.buvr 
rowing^v  I  begin  with  the  walkers*  •   ♦  .  ,, 

The, mode  of, their  zpalking  depends  upon. the  nujx\r 
ber  and  kind  of  their  legs.  With;  regard  ^o  ihe^e^ 
jinsecte  may  be  divided  into  four  natural  classes  :  viz. 
ffexapodfi^  or  those  that^have  only  ^irlegs  j  such^iurj^ 
thosc^of  every  order  except  th^^p/^ra  of  Linnj^^tof 
wbiph  only  three  oir  four  genera  belp()g  to  this  clas^^r^ 
P^«*^  ^''^th^^^e.thath^ye  ^ig;^  Jeg^ ,  incl^ding,th^ 
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tribes  H)f •  nuites  (AiariAB)  *  spidera  (^fwitfftte):;  fkni^^ 
legged 'fipidfera  (f^AiiAi^iAe>^  a{nd-8Cdff^pkra[s::^9otit^<- 

consisting  of  the  woodlouse.tribie  (-Ois«5<Mt8>;^^aBfl 
jfijjfriapeds^  m  those  (thst  have  nvor^  tban^foprteettTegs 
**''9otkea  ikdie  ditiB  a/bundred<^cfiBpwied(  of  the  'tmno 
triiiiiM  ^rCBn^Ssp0d&d  (St^ofmmMi^  tnitl^pedeB 

iJuiUm).  Theifitst  of  these  ek^ses  may:  be  <deaoiii»- 
iia4ie«k  proper,  anditlm^.  rest  hftproper  iilseetf^  .  The  'leg|)B 
of  all  ft^em  to  consist  of  the  same  geiierdl  parts;  Ab 
hip^  trochanters  iMgh^  s&ank,  and  foot  •;  the  foi;r  first 
beii^  usually  without  jdiirts  (though  ill  tl^e  jtitaneidce^ 
ta^^e^aftk  'has  tfwo)/  and  the  foot  having  from  ose, 
toidieiF^'forty^.  i       -   -      .         -  •   ^  ^ 

.  ib  walking  and'tunningyi  tho  h^apcds,  Kko  the  IknrieB 
that  hai«  perfect  legs,  move  the  anterior  shid  postdrior^ 
leg' of  one  side  aiid  the^intermediate  of  the  otheriiltei^ 
na^ly^ias  I  have  often  witne^s^d.  De  Creeir,  bowcrver^ 
affirms,  that  they  advance  eaek  pkir  of  legs  at  4he  same 
tinie^;  but  thia  is  ison^rai^  to  fs^ct,  and  in4eed  woald 
mak^  their  ordinary  motiongj  instead  of  walking  and 
running,  a  kind  of  canter  and  gallop.    Whether  those 


a  The  most  common  number  of  joints  in  the  farsiis  is  from  two  to  five ; 
l^ut  th:^  PhfiUiil^d»  have  sometimes  more  than  forty,  tn'these,  under  a 
fbns,  th|s  part  (ooks  lik^  a  jointed  antei|iia» 

Geoffroyj  and  after  him  most  modern  entomol)^gists»  has  taken  the 
primary  divisions  of  the  Coleoptera  order  from  .the  number  of  Joints  in  the 
tarsus'; 'but  this,  jlltho'ugli  perhaps  in  the  majority  of  cases  \i  may  afford 
a'nataral  drir4stbn,'>wilt'not  Qnivei%ally.  Fdr-^n^t  to . mention  t^  in* 
stflliceof  Pstlap/wi^  c\iearly  belongibiTto  ^h^  S^p^ylimd^ — both-^la^e* 
/tfs,  Orat.y  and  another  genus  that  I  have  separated  from  it  iCarpaH-^ 
muSi  K.  Ms.),  have  only  two  joints  in  their'tarsi.  In  this  tribe,  therefore, 
it  can  only  be  ttsed  for  secondary  dfvisiond.  K.  b  iii.  284* 
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that  have  more  than  six  feet  mbte  in  this  way— which 
k  not  improbable —  from  the  diffieulty  of  attending  a^t 
the  same  time  to  the  moveraentsof  so  many  membera, 
fs  not  easily  ascertained. 

The  dog-tick  (Ixodes  JUcmuSj  F.))  if  when  young 
and  active  it  moves  in  the  same  way  that  it  does  when 
sWoln  to  an  enormous  size  with  blood,  seems  to  afford 
an  exception  to  the  mode  of  walking  just  described.  It 
first  uses,  says  Ray,  its  two  anterior  l^s  as  dnteimaB 
to  feel  out  its  way,  and  then  fixing  them,  brings  the 
next  pair  beyond  them,  which  being  also  fixed,  it  takes 
a  second  step  with  the  anterior,  and  so  drags  its  bloated 
jcarcase  along** — Redi  observes,  that  when  scorpiims 
walk  they  use  those  remarkable  comb-Uke  processes  at 
the  bas^  of  their  posterior  legs  to  assist  them  in  their 
motions,  extending  them  and  setting  them  out  from 
the  body,  as  if  they  were  wings :  and  his  observation  is 
confirmed  by  Amoreux,  who  calls  them  ventral,  swim- 
faers^.'-^I  have  .often  noticed  a  millepede  {Julus  ier' 
restrii,  L.))  firequently  found  under  the  bark  of- trees, 
and  where  there  is  not  a  firee  circulation  of  air,  the 
motions  of  which  are  worthy  of  attention.  Observed  hi 
a  little  distance,  it  seems  to  glide  over  the  sur&ce,  like 
a  serpent,  without  legs;  but  a  nearer  inspection  shows 
how  its  movement  is  accomplished.  Alternate  portions 
of  its  numerous  legs  are  extended  beyond  the  line  of 
the  body,  so  as  to  form  an  obtuse  angle  with  it,  while 
those  in  the  intervals  preserve  a  vertical  direction.  So 
that,  as  long  as  it  keeps  moving,  little  bunches  of  the 
logs  are  alternately  in  and  out  from  obe  end  to  the 
other  of  its  long  body ;  aiid  an  amuskigr  sight  it  is  to 

A /fur/. /iif.  10.  b  Redi  pjptt«c.  i.  80.   'Ainoreuz»i4*— 
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eiee  tbe  undulatiilg  line  of  motion  successively  begin*' 
ning  at  the  head  and  passing  off  at  the  tail. — The  mo- 
tion of  centipedes  (Scohpendra),  as  well  as  that  of  this 
insect  and  its  congeners,  is  retrogressive  as  well  as  pro- 
gressive. Put  your  finger  to  the  common  one  (S.  moT'^ 
MiimSjLi.)^  and  it  will  immediately  retrograde,  and  with 
the  same  facility  as  if  it  was  goiofg  forwards.  This  dif^ 
ference,  however,  is  then  observable — it  uses  its  four 
liind  legs,  which,  when  it  moves  in  the  usual  way,  are 
dragged  after  it. — ^Almost  all  the  other  apterous  insects, 
as  well  as  many  of  those  in  the  other  orders,  can  move 
in  all  directions ;  backwards,  and  towards  both  sides, 
as  well  as  forwards.  Bonnet  mentions  a  spider  (not  a 
spinner)  that  always  walked  backwards  when  it  bU 
tacked  a  large  insect  of  its  own  tribe;  but  when  it  had 
succeeded  in  driving  it  from  a  captive  fly,  which  how- 
ever it  did  not  eat,  it  walked  forwards  in  the  ordinary 
way\ 

Insects  vary  much  in  their  walking  paces:  some 
crawling  along;  others  walking  slowly;  and  others 
moving  with  a  very  quick  step.  The  field-cricket 
(Acheta  campestriSy  F.)  creeps  very  slowly — the  bloody- 
nose  beetle  {Chrj/somela  tenebricosa)  alid  the  oil-beetle 
(Mehe  Proscarabceus)  march  very  leisurely ;  the  spider- 
wasps  (Pompilusy  F.)  walk  by  starts,  as  it  were,  vibra- 
ting their  wings,  at  the'  same  time,  without  expanding 
them;  while  flies,  ichneumons,  wi»ps,  fee.,  and  many 
beetles,  walk  as  fast  as  they  can.  One  insect,  a  kind  of 
snake-fly  (RaphidiaMantispa,  F.),  is  said  to  walk  upon 
its  knees.  The  crane-flies  (Tipula  oleraeea,  L.)  and 
shepherd-spiders  {Phalangtum^ld.)  have  legs  so  dispro- 
portionately long,  that  they  seem  to  walk  upon  stiks ; 
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bat  w&eii  we  cansider  that  tBeyJmfr^  (0  walk  ckveiiiand' 
amongst  grass,^— the  former  laying itsre^gs  in  lAeajdowsiy 
-^vire  sball  see.lhe  reason  of  this  'conibrmaticui.  Iiir^ 
sects  do  not  always  w^lk  in  alight  line;  for  1  hum 
often  ,Qbserv>edf>the  little  midget.  (Psychoday'LkAe.% 
when  walking  up  glassy  moving  alternately  froih.rigte 
to  Jeft  and  from  left  to  right^  as  humble^beea  fly^  so  as. 
to  describe  small  zig-zags. 

Numerous  are  the  .insects,  that  run,,  Almost  all  the. 
predaceous  tribes,  the  black  dors,  clocks^  or  ground* 
beetles  (CarabidiB)^BnA  their  fellow  destroyers  the  (X* 
ciWe&'cte,->rwhich  last  Xinn^^. with  muph  propriety,  has' 
denoaiinatec)  the  tigers  of  the  indect  world,— naise'gifted^ 
with  uncohimon  powers  of  motion,  sad ir tin  it ith  grdi^ 
mpidity,   '  The  Velocity y[  in vthis  sespeei^  otanta  is  also, 
v^ery  tgreat.7^Mr/DeUsle  observed  a '^y^sei  minute  as. 
to  bei  almost. invu5ibl&r«*whiclllcan  Dearly  thH^e,  indias 
in  a  demi-second,  and  in  that  space  made  540  steps. 
Cpn$e<)u^i|tly  it  coiibL  take  ajthousand  steps  dui*ing  otie 
pulslLtioti  of  (he  blood  of  Jl  man  ia  healths  0  Which  aB> 
a&  if  a  man^  whofee  steps  measured  two  feet,  shouldl  run 
at  the  iieiQiladiUe  rate  of  more  thad  twenty  mil^in^'a^ 
minute!     Hqw  a^tofiishiitg.  theh  are  the  {loil^^efs  with 
which  th09e  little- beings  <are  gifted  f*-*^Tfae  f&resft<Vy. 
{Hippoho$ca)y^iid  jts.kindit'ed  genijfa  OHwtiojfs^A  paw 
rasitio  upon  birds^areextfemelyldificultto  take^'aisl^ 
have  more  than  once  e^erieoced;  tvOm^thme  esiixeaA\ 
agility.     I  loat  one  -  from  this  ciix^ttaistandsitwo  y^cs' 
ago  that  I  found  upop  the  sea4af£  iCharaSSdu9\Hwii^ 
cuUf^  JU?)^  and.  which  appeared  tor^^^be/iibn-deseripti': 
Anptber  most  ^ngUlar' insect,  wh£(%  )tiu)Ag^'4pterou& 
is.QQarly  related. to, these-r- J  inean  ih^ lauseiqf the  bait 

a  LesselTyi^.  i.  d48;jiote  24. 
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p^§ii»eM^^*  to' tilef'tlte  w^rds^<>f'l3ie  g^ii^l^ricifttf  just 
mmiiffned,  ^<  With*  surc^  celerity;'  fi^idto  ane  fikrt  b^^tfai^ 
mdmal  it  initolbitB,  ta  fli0  opposite  afiiiiriddt'dMailt| 

ftr,  thait  it  i^^  rmtetiiilj  tk1im^'^^-^^ 
tfafs^^W^Qi^pfitfdtb  a^^msdl  pbia^- their  a^Kt/aj^iired 
im^biiCei^rabtf  g)ieat^;'far,  a4  «hei^¥det  ar^^iMei^aUe  of 
fi^jftgi  upon  fToCsmo^Ch  a  bodj^i^'tl^ek^  whok^ei^^  wbii 
(fttiipkryed  iii  laying' lioTd  of *^<b>^thi^^i^  atfO^itt^Mi 
iiiogt  dirioas*  fitrug^^  €bey  efpf^eai^a^fuaflfy  fl|^ifig'M 
d|fdd9;  «n()  f^heh  ti^^bd«lle  Wai^te^Mii^dy^&^y  ^6tiM 
frequeirily  pai.«r  ^from.  i^iie  '6fi4  to^  ^)^^ollf^^\^l!^  a$¥^^ 
fitefaiijg'  v^loeity/a<;e6iii]^iiied>  %  4h§- Mas^  gyiMioft^^. 
i'^by^cisMettt^tey-e^al^^d  each  ckber^  ^K^  i^  srd^t 
becati)^'  motionlQsd  ^  atlil  d^q%$ek(y  i^ef€^^  W^le'^tif 
in  mofidn again hj 'tbieleast^f^eb «^}iel3dtaef ifr tli6 

th^  yapidi^  ifitb  Whid^  a:lit«Ie  ied(y$bflrite'^'WJtb'^W6 
black  dots  M  thte  ianlei^ioi*  'paii&  df  it^<ba§k  (^o^^ 

alobg.  Siiek  is  tb^  v^odt>^  wkh  wktob  i«  ^^tilis^  that  it 
^jipdasfd  ifatber  tb  gjtde^r  %•  than  to  'Use^t»4§gd;^  > 
What!  insects  ^vrftlkxir  vm,  th^rie^^kt&f^t^S  dnfl;^ 
members^  tkaH^^  iit^ i^^i  in  iti&tiM.  ^  V^y  ^11  ^n^;  ^ir 
]*irthelri(&iBBoty  atitiadHep  till  theii^abrcfltfikiitl^^i^^dV^ 
;from  tii^it  sta^oh' «)f^e()po80  An^'  6et  iin  a^foii.  '^'Wkeft 
.the '  cfaa%8  ( SoatabUfldite)  are  about  '•  t6  tg^^Vei j  f hesb 
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<Mrgaivi9  before  ooaeealed,  initantly  appear^  and  tire 
laoiiD9  whrch  termuiate  them  being  separated  firom 
each  other  as  widely  aa  pofisible,  they  begin  their  march. 
They  employ  their  aatennae)  however,  not  as  feelers  to 
explore  surrounding  objectSi-^tbeir  palpi  being  rather 
used  for  that  purpose, — bttt,.il  should  seem,  n^rely 
to  receive  vibrations,  or  impressions  from  the  atrno* 
sphere,  to  which  these  lamia»,  especially  in  the  male 
cockchafers  (Melolonihasy  F.),  present  a  consideraUe 
surfiice.  Yet  insects  that  have  filiform  or  setaceous  an« 
tennas  appear  often  to  use  them  for  exploring.  When 
the  turnip^beetle  iHaltica  okracea^  F.)  walks,  its  an-» 
tenne  are  alternately  elevated  and  depressed. — ^The 
same  thing  takes  place  with  some  woodlice  {Qmseidasi)y 
which  use  them  as  tactors,  touching  the  surface  on  each 
side  with  them,  as  they  go  along.  This  is  not  however 
constantly  the  use  of  this  kind  of  antennae;  for  I  have 
observed  that  CatUharis  Hviday  L.--a  narrow  beetle 
with  soft  elytra,  common  in  flowers,-^when  it  walks 
vibrates  its  setaceous  antennae  very  briskly,  but  does 
not  ejcplore  the  surface  with  them.  The  parasitic  tribes 
of  Jchneumam^y  especially  the  minute  ones,  when 
they  move  vibrate  these  organs  most  intensely,  and 
probably  by  them  discover  the  insect  to  which  the  law 
of  their  nature  ordains  that  they  should  commit  their 
eggs.;  some  even  using  them  to  explore  the  deep  holes 
in  which  a  grub,  the  appropriate  food  of  their  larva, 
lurks.^.  But  upon  this  subject  I  shall  have  occasion  to 
enlarge  when  I  treat  of  the  senses  of  insects. — ^Antennae 
are  sometimes  used  as  legs.  A  gnat-^like  kind  of  bug 
iGerris  vagabnndusy  F.)  has  very  short  anterior  leg\ 
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w  ra^r  ankis,  while  die  two  posterior  pair  are  very 
long;.  Itsaatenne  also  are  long..  When  it  walks^ 
which  it  does  very  slowly^  with  a  solemn  measured  step^, 
its  f<Mre  legs,  whieh  perhaps  are  useful  only  in  climbing, 
or  to  seize- its  prey,  are  applied  to  the  body,  and  the 
antennae  being  bent,  their  extremity,  which  is  rather 
thick,  is  made  to  rest  upon  the  surface  on  which  the 
animal  moves,  and  so  supply  the  place  <if  fore  legs^.-^ 
I  have  observed  that  mites  often  use  the  long  hairs  with 
which  the  tail  of  some  species  is  furnished,  to  assist  them 
in  walking. 

Another  mode  of  motion  ivith  which  many  insects  are 
endowed  if^  jumping.  This  is  generally  the  result  of 
the  sudden  unbending  of  the  articulations  of  the  poste- 
ricNT  legs  and  other  organs,  which  before  had  received 
more  than  their  natiiral  bend.  This  unbending  im- 
presses a  violent  rotatory  motion  upon  these  parts,  the 
impulse  of  which,  being  communicated, to  the  centre 
,of  gravity,  causes  the  animal  to  spring  into  the  air 
with  a  determinate  velocity,  opposed  to  its  weight 
more  or  less  directly  '*.  Various  are  the  organs  by 
which  these  creatures  are  enabled  to  effect  this  mo- 
tion. The  majority  do  it  by  a  peculiar  conformation 
of  the  hind  legs ;  others  by  a  pectoral  process ;  and 
others,  again,  by  meansof  certain  elastic  appendages 
to  the  abdomen. 

The  hind  legs  of  many  beetles  are  furnished  with  re- 
markably large  and  thick  posterior  thighs.  Of  this  de- 
scription are  several  species  of  weevils  (CurcuHonidce) ; 
for  instance,  Rynckasnus  Alniy  &c.,  F.,  and  Jtamphui 
Jlavicpmisy  Clairv. ;  the  whole  tribe  of  skippers  (Hal^ 

ft  JPe  Geer,  iii.  3S4-*-  l>  CttTier,  Jnat,  Comp»  i,  496-i» 


(tea,  F.),anatBe8pl<nifia'^fKbiiti  ttibe'i$rS^^'F/% 
*&;c.  The  object  of  these' didprbpoffiUhcfd'ftiMl  cluriiis^ 
thighs  is  to  allow  space  Sir  more  powerful  liltlicles,  by 
which  the  tibise,  when  the  legs  are  unbend,  sLre  ini'pelled 
with  greater  force.  In  the  OffKbpterd  order  all  th6 
grasshoppers  (Gry?ff(fe)-i-including'  the  genera '€rry/i. 
iotalpa;  'Acheta;  Tridact^lm;  (h^llusi  Jjoeiista; 
'Pneumora;  TruxaUs^'AcrySium;  arid'1Vfr&r*bflja- 
treille — are  distinguished  by  incrassated'  J>ostyrror 
thighs  t  whidk  however  are  riiiicli  longer^,  mbfe  fefp^i'- 
ing  and  shapely,  (they  are  indeed  somewhat' clum<?y  in 
the  two  first  genera,  the  crickets,)  thari  those  ofntost 
of  the  Cofeop/^ra  ihat  are  furnished  with  them.  When 
'disposed  to  leap,  these  insects  bend  their  hSnd  leg  so  as 
to  bring  the  shank  into  close  contact  with  the  thigh — 
which  has  often  a  longitudinal  fiirrbw  arnred  with  a 
Vow  of  spines  on  each  side,  to  receive  it.  The  leg  being 
thns  bent,  they  suddenly  iinbeiid  it  with  a  ji^l-Ic:,  when 
pushing  against  the  plane  of  position,  they  spring  into 
the  air  often  to  a  considerable  height  and  df&tance. 
A  locust,  whiclihowever  is  aided  by  its  wirig!(,'¥trB^aid 
will  leap  two  hundred  times  its  own  length*. — ^Aristo- 
'phanes,  in  order  to  make  the  great  and  good  Athenian 
philosopher,  Socrates,  appear  ridiculous,  represents 
him  as  having  measured  the  leap  of. a  flea^  *Ia  our 
better  times  scientific  men  have  done  this  wiihbiit'  being 
laughed  at  for  it,  and  have  astcertainfed  that,  compara- 
'tively,  it  equalled  that  of  the  locust,  being  also  two 
bundred  times  its  length.  Being  affectedly  muscular 
force^  without  the  aid  of  wings,  this  in  an  astonishing 

a  Oliv.  Entom,  n.  90,/.  i.  b  Swamm.  Bibh  Nat.  Ed.  HUl,  i.  183.  b^ 
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(Im^ fve) fiiralsbtddiilkli >iMmxmaBfsieA  poi^terior ,tbigli8^ 
dCiaoigusapt^fQfitliii  daierip4iqm?rai^  i^ome^elUosbe^ 
lungiiii^  to  fh«'.geaiiftiVe<rjfliAiKA'^^ 
in  which  tUs  »S6»sB;ak)|]^aiilidrity  of  the  malet  and 

veral£pteifis.o£^jfta£d(x/E;^iaiia  afU  tfaabflre  knotm>^ 

IfaattsHigiilaii  i^nub  l;eiiC0$p»/    *    '  ^  '  ^ 

^  Man.^inuseiA^iliatjdmpfayfiffea'm.oftli^post^i^ 

•ease  wiik:£caiiAltfj^im,viMtletiribe>df  beet^  do^ 

•ffthje  sameioffder^  tkat^eMiil^toMkaiteb^ittaen^iliq^'x^ 
nndPtilifias,  fitiHid  ti^'our  friend  ilfae  Rer;it;Si6ppiirdJ 
arid  which  Irha\w'naaiM!&fteF^iin>^&iA&reig^ti^  SAt^l^^ 
k  similarly  cmiimetaabedv-^^ln  .thar^^H^srtiibe^"^ 
teg*hQppera'('Oco£Siad^)"5thi^yaitaHdf!4tlJi|e^)^ 
be  priqoipi^Uy  0DHceriiied irptliKfeleflpitig.''  1?li#$r^ ^rer 
efteii;vei>y'I6agy  aadtatwisbed^^if  theii^  ej^rtor  bisilN 
giH  mgdi  CLyMitger  of  rsl^  hairS)  or  ai^eiie^  %fidtfdiig 
spines^  by  pi^siirg  whkA  ^gatofltf  th&plflti^^  o%($gfitiob 
Ilieylatt)siapp0i^6d  lobe atd^d  ia. edbeting* this  ni4»ti6ii; 
Qa  tHis.  oecadtoii  theybcmd'^lih^tr  tejgB  likerttiegtass-^' 
hoppersy  and  then  wriyeMitug  kbak  ttiiem'i$ilt  mth  ^icK 
latice^  f  Afaay  of  th^isd^iMmm^  tii^r&^'(^di^ 
MgHria^  hkY)&  the  extrkrijty  Of  th0''aboV0'  ttb^aef  a'ritied 
wkh  a  ebroaet  of  iB^itli68i;ithef80  ^^^  6t  grmt'^stiAii 
pil9hnig  them  off  mken  tho  legft^lfci^e  UUbN^nded.'  Thi^ 
mseet^^  wlletr  about  to  le&pi  plad6f  ^iti»  posterior^  ihigW 
i0  a/ direction  perpeadicliiAt  to  tho  |]^Taner'of  p^^ition^^ 
keeping  :them  close  to  the^bddy ;  ii^n^]cl>i«jth<  gn^t  tio*' 
lehee^  piiAeAi;them  out  badsira^iifl^^^^'to^str^t^h'tlie 

^  Trwt^  BeUrMgCi  AO,  If  De  Geer^iif.  161. 
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leg  In  a  right  line.  These  spines  then  lay  bold  of  the 
surface,  and  by  their  pressure  enable  the  body  to  Bpmg 
forwards,  when,  being  assisted  by  its  wings,  it  will 
make  astonishing  leaps,  sometimes  as  much  as  five  or 
six  feet,  which  i&  more  than  250  times  its  own  length  ; 
or  as  if  a  man.  of  ordinary  stature  should  be  able  at 
0Bce  to  vault  through  the  air  to  the  distance  of  a  quar- 
ter of  a  mile.  Upon  glass,  where  the  spines  are  of  no 
use,  the  insect  cannot  leap  more  than  six  indies  \ — ^The 
species  of  another  genus  of  this  order  (Ckermesy  li.)^ 
that  jump  vely  nimbly  by  pushing  out  their  shanks,  are 
perhaps  assisted  in  this  moticm  by  a  remarkable  horn 
looking  towards  the  anus,  whidi  arms  their  posterior 
hip* — Some  bugs  that  leap  y^eU,  JLj/gasus  saUatoriuSy  F., 
&c.,  seem  to  have  no  particular  apparifttus  to  assist 
them,  ezcqpt  that  their  posterior  tibisB  are  very  longrl 
*-^everal  of  the  minute  ichneumons  also  jump  with 
great  agility,  but  by  what  means  I  am  unable  to  say. — 
There  is  a  tribe  of  spiders,  not  spinhers,  that  leap  even 
sideways  upon .  their '  prey.  One  of  these  (Anmea  tce^- 
nicoy  L.,  Saliieusj  Latr.,  Attusy  Walck.),  when  about 
to  do  this,  elevates  itself  upon  its  legs,  and  lifting 
its  head  seems  to  survey  the  spot  before  it  jumps. 
When  these  insects  spy  a  small  gnat  dr  fly  upon  a  wall, 
they  preep  very  gently  towards  it  with  short  steps,  till 
they  ^me  within  a  convenient  distance,  when  they 
spring  upon  it  suddenly  like  a  tiger .-r-Bartram  ob- 
served one  of  these  spiders  that  jumped  two  feet  upon 
a  humble-bee.  The  most  amusing  account,  however^ 
of  the  motions,  of  these  animals  is  given  by  the  cele- 
brated Evelyn  in  his  Travels,    When  at  Bome^  he 
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<Aen  observed  a  spider  of  this  kind  hunting  the  flies 
Which  alighted  upon  a  rail  on  which  was  its  station. 
It  kept  crawUng  under  the  rail  till  it  arrived  at  the 
part  opposite  to  the  fly,  when  stealing  up  it  would  at* 
tempt  to  leap  upon  it.  If  it  discovered  that  it  was  not 
perfectly  opposite,  it  would  immediately  sli^  down 
again  undeserved,  and  at  the  next  attempt  would  come 
directly  upon  the  fly's  back»  Did  the  fly  happen  not  to 
be  within  a  leap,  it  would  move  towards  it  so  softly^ 
that  its  motion  seemed  not  more  perceptible  than  that 
<rf*the  shadow  of  the  gnomon  of  a  dial.  If  the  intended 
prey  moved,  the  spider  would  keep  pace  with  it  as  ex* 
actly  as  if  they  were  actuated  by  one  spirit,  moving 
backwards,  forwards,  or  on  each  side  without  turnings 
When  the  fly  took  wing,  and  pitched  itself  behind  the 
huntress,  she  turned  round  with  the  swiftness  of  thought, 
and  always  kept  her  head  towards  it,  though  to  all  ap^ 
pearance  as  immoveable  as  one  of  the  nails  driven  into 
the  wood  on  which  was  her  station :  till  at  last,  being 
arrived  within  due  dbtance,  swift  as  lightning  she  made 
the  &tal  leap  and  secured  her  prey^.  I  have  had  an 
<^>portunity  of  observing  very  similar  proceedings  in 
Saliicuf  scenicusy  Latr. 

But  the  legs  of  insects  are  not  the  only  organs  by 
which  tbey  leap.  The  numerous  species  of  the  elastic 
beetles  (Ehtcr^  L.),  skip-jacks  as  some  call  them,  per- 
form this  motion  by  mcBX^s  of  s,  pectoral  process  or  mu- 
cro.  These  animals  having  very  short  legs,  when  laid 
upon  their  badcs,  cannot  by  their  means  recover  a 
prone  position.  To  supply  this  seeming  defect  in  their 
flructure^  Providence  has  furnished  them  with  an  in. 

«  Evelyn,  quQted  in  Jlooke'i  Mkrogr*  SOO— . 
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UtraoMmt^wlnciiii  ^ben  tiiey  lure,  so  qircubistenccid/viiii^ 
))|eSftbeHi  to  spring  ijito  tlie  nir  and  reco3Fel«  ihekv  standi 
iiig.iJf-yQ^^xannine  tbe.  breast <^c^ffO  of  oHe  oftkeee 
i|l9e0ls$  you  wU  observe  kMwjSNeii  tte-  bade  of  the*  atf- 
leiioF  pasir'of  le^  a  fibort  dndrather  biniit  process,  the 
pONMl  of  whieh  :ia  towandd  tbemnlis,'  Dppqsil^  tothts 
poif9t>  wd.a  little  befboe  tUe  bdse.of  the  inibsrtticdiate 
legs,,  y^ii  Will  diiBe«rrer  in  tbfe.  .«fter^breaist >(|i^5^p6c€f«^ 
fL  f^Ab^ifde^  catky ^  in  wbiefa  tkepoiM  is  often  sheatlied. 
Thisr  simple  apparatus'  is  all  that  die  insect  ti^ants  t^ 
eflfeet^tb^  aboK^  purposie.  When  laid  upoti^its  baek^  m 
your  band^  if-  ]H>a  pkiasli?^  it  will  4rs^  bead  baok^-so  aa 
to  ferm  a  !i^.^ry  eixtuse  iatigle  ivitii  eaeii  qdier^  tbe  head 
apd  trunks  fioid/  sU)doihen  and  metatfaorGbc,  by  wbieh 
motion  tbf  iiauerd  is  quite  liberated  jfitom  its  sheath  r 
and  thea  -bending.' ibem  in  a  contrary  dtret^ion,  thk 
tiMM^Yt^  enters  it:a^in^  and  the  fonder  altitude  being 
Ibriskly  and  suddenly  resumed,  tbe  muora  flies  out  with 
^  spring,  a|nd>  the  insect  rising,  sometimes  an  inch  oi* 
two  into  the  adbr,  {regains  its  legs  and  moires  eff.  The 
upper  p^t  of  the  body,  l)y  its  pressure  ag^ahist  th^ 
plane. afpae^tioQ,  assists  this  piotion^  during  which  the 
legs  are  kept  close  to  its  underside.  CnVier,  when  he 
64ys  that  mafia;  andvbiards  nve  the  only  animals  that  can 
l^ap>  ¥erticfi)ly%  -seems  to  have  fot'gotten.  ftis  leap  of 
£laters^  ttbi^  is  .generally  vertical,,  ntbe  trunk  beings 
vertiq^lly  AbovMhe  .ofgah  that  pvoduees  the  lea{). 
»  ,  Oth^r  Ms^eets  lagain.  leap  by  meaas  of-  the  abdomen  or 
some.org^ns at4aebf!id^o itJ  iAnapt^ri^aa'speeJies — bp^ 
longing  tp:>tb^JfeAfi0itn«^'dt^aii^  tlie^igenus  Cryr 
2?(2i%P.:rrtaJiM;lotog  leapB:byfirst.beadiffg  Its  abdomM 

Mio^*  £^m|t.  i«  4eS*  '      ^ 
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fiiree.ttloiig  tlie  ffmoeof  ppsMofi^^Tkem  i|  a  tribe  af 
minllite  msffcto.amoKigat  tbe.u^/piM^9  iQiind  0fte«iui4er 

^itnaiione^  %vUch  Xiiiii^  l^as  l}al||^d;  Pij4um,  a  tj&r&i 
1191^199  tbait.tliiey  Jmre  .a;l0f:in.tibeir'Mulw  Thia  U 
Itteimlly  the-  fiiot;.  JVr  tbeitailv'P*^  ic^oal  wtremity^  of 
tbQ8eta9eet8U>fitrnirfie4iwitJkitei«llexedfo^  wbicli^ 
thaugb.fUSttaltyJiiett  niideag  Ihli  liody«.  the;  . bare  4h0 
p0trQit;ar  litiheoding^ ;  duriogMirlHMk  action^;  the  fgerkei 
•piriilg/ funding  pDwecfully  ^^mt  the  .{dtaid  of  posj^ 
tMB,  ,en9\ihs  the  anmd  V  to  1^  ^ooetiivieQ  two  iPr  ^hre^^ 
f  aches.  What/  is  more  Vefmarkable^:  them^  litUe  api^ 
stah^aiw  h]ftihi9:,oi^gaiii  ^v^n  ea^powened  to  loap  ^ppofi 
water.  There  is  a  minute  black  species  (P.  aq^atica^  li.) 
whicii  in  the  spriag  h9  often*  seep,  floating  on  thftt  con- 
tftinediir  mis,  holkm^^^  or  even  -ditches^  and  in  sncii 
uifiBito  jiumhers  as  <lor  resemble  gunpowder  strQif^4 
upon-  the  -surfiice*  When'  disturbed^  these  Uadi^  'gniiil$ 
are^seen  to;  skip  about  jas  ifignited^  jumping  with^ 
mvdi  ease  as  if  the  fluid  wore  a  solid  planei,  that,  resists 
their  presaarfe. — The  insects' of  ancUier  gia^nus-r^sqpar 
ratedifiroai  P^fbira.hy  liatralle- under  the  nfin^o  of 
5mdrMterMr<rr-'haveja)so  an- lioal -springs  which  wjbeii/ 
bent. under  the  body. nearly  reacdi0)»  the  bjBad.  ..  These^ 
irkid^  ftrak>fa;hiore  globc^se  form  than  jPodtfra,  are  so 
exeetsiveiy) agile  that  it  is.^lido^t  impossible  to  takQ 
ttmr  JPressing  iheir  spring  against  the  surface  oi^ 
wliich.  they  stpnd,  and.uhbenditig  it  with  feice>  they  ar^ 
out  of  yotnr  jreaeb^lieforejyour'.finger  can  ;C0ine  Aeaf 
tbem^    One  of  them^  S.  fuscus^  besides  the  caudal 

..    ..4«i.9IO..  .  b  |>iA5^^  Xy.  Fig.  10. 
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fork,  has  a  very  singular  organ,  the  use  of  wbieh  is  kf 
prevent  it  from  falling  from  a  perpendicular  surfiice^ 
on  which  they  are  often  found  at  a  great  height  from 
the  ground.  Between  the  ends  of  the  fork  there  is  an 
elevated  cylinder  or  tube^  from  which  the  animal^ 
when  necessary,  can  protrude  two  long,  filiform,  flex- 
ible transparent  threads  covered  with  a  slimy  secre-^ 
tion.  By  these,  when  it  has  lost  its  hold,  it  adheres  to 
the  surfhce  on  which  it  is  stationed^.*— Another  insect 
related  to  the  common  sugar-louse,  and  called  by  La- 
treille  Machilis  poli/poda  {Lepismay  F.),  in  some  places 
common  under  stones^,  has  eight  pair  of  springs,  one 
on  each  ventral  segment  of  the  abdomen,  by  means  of 
which  it  leaps  to  a  wonderful  distance,'  and  with  the 
greatest  agility. 

Climbing  is  another  motion  of  insects  that  merits  par^^ 
ticular  consideration :  since,  as  this  includes  their  power 
of  moving  against  gravity — as  we  see  flies  and  spiders 
do  upon  our  ceilings,  and  up  perpendicular  -  suriacea 
even  when  of  glass — it  affords  room  for  much  interest- 
ing and  curious  inquiry.  Climbing  insects  may  be  di- 
vided into  four  classes.-^Those  that  climb  by  means  of 
their  claws ; — ^those  that  climb  by  a  soft  cushion  of 
dense  hairs,  that,  more  or  less,  lines  the  underside  of  the 
joints  of  their  tarsi,  the  claw-joint  excepted  ;—^tho8e 
that  climb  by  the  aid  of  suckers,  which  adhere  (a  va- 
cuum being  produced  between  them  and  the  plane  of 
position)  by  the  pressure  of  the  atmosphere  ;-r-and 
those  that  are  enabled  to  climb  by  means  of  some-  sub'- 
stance  which  they  have  the  power  of  secreting. 

a  De  Gccr,  vii.  38—.  U  Hi.  /.  10.  rr. 
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^te  first  order  of  climbers— ^those  that  climb  by 
hieans  of  their  claws — includes  a  large  proportion  of  in-* 
sects,  especially  in  the  Cbleopterd  order— the  majority 
of  tbose  that  have  fiye  joints  in  thi^ir  tarsi  being  of  this 
description*  The  pr^daceous  tribes,  p&rticularly  the 
nuifieroas  and  pron^ling  grdund^beetle^  {Carabidie)^ 
often  thus  ascend  the  plants  and  treed  after  their  prey.. 
Thus  OII6  of  them^  the  beskutiful  but  ferocious  Calosoma 
Sycophanta^  mounts  the  triink  and  branches  of  the  oak 
to  commit  fearful  ravages  amongst  the  hordes  of  cater- 
pillars that  inhabit  it  ^.  By  these  the  less  savage  but 
equally  destructive  tree-chafers(M6/o/b7i/Aec),  and  those 
enemies  of  vegetable  beauty  the  rose-chafers  {Cetonid 
a«rnt&)^  are  enabled  to  maintain  their  station  on  the 
trees  and  shrubs  that  they  hiy  waste.  And  by  these 
afeo  the  water-beetles  (Dytiscus,  Hi/drbphilus^  &c.) 
dimb  the  aquatic  plants. — But  it  is  unnecesi!$ary  further 
to  enlarge  upon  this  head ;  I  shall  only  observe, .  that 
in  most  of  the  insects  here  enumerated,  the  claws  ap-* 
pear  to  be  aided  by  stiff  hairs  or  bristles. 

Other  climbers  ascend  by  menn^oi  cushions  (puhilli) 
composed  of  hairs,  as  thickly  set  as  in  plush  or  velvety 
with  which  the  underside  of  the  joints  Of  their  tarsi — 
the  claw-joint,  which  is  always  naked^  excepted — are 
covered.'  These  cushions  are  particularly  conspicuous 
Qrthe  beautiful  tribe  of  plant-beetles  {Chrysomcla^  F.). 
A  common  insect  of  this  kind^  before  mentioned,  called 
the  bloody-nose  beetle  (C.  tenebricosa)^  by  the  aid  of 
these  is  enabled  to  adhere  to  the  trailing  plants,  the 
Various  species  of  bed-straw  {Galium)^  on  which  it 
i^eds.^  and  by  these  will  support  itself  against  gravity  ^ 

a  Reaum.  ii.  457. 
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for  both  ihi^  tani  C.  goetimgensh  mil  walk  upon;;  the 
hand  with  their  back  downvrards,  anditthfiafeqakRaaa 
rather  strong  pull  to  disengage  then  from  their  station. 
-^The  whole  tribe  of  weevils  {CurcuU^mdm)  are  riso 
famished  with  these  cuduons,  bnt  not  allvays  upon  all 
their  joints,  some  having  them  only  at  their  apex;  and 
the  palm* weevil  {Colundra  Palmarum^  F.)  at  the  ex- 
tremity solely  of  the  last  joint  but  one. — Those  bril- 
liant beletles  the  Buprestes  have  also. these  cushions,  ad 
have  likewise  the  numerous  tribes  of  cfeipricorn*beetles 
[Cetambycidas),  The  larvae  of  these  being  timber^ 
borei*s,  the  parent  insect  is  probably  thus  enabled  to 
adhere  to  this  substance  whilst  it  deposits  its  eggs;  In* 
deed  in  some  specied  of  the  former  gelius  the  cushions . 
wear  the  appearance  of  suckerB.'^---While  the  lineu* 
species  of  Helops^  F.  are  without  them,  th^y  dotbe  all 
the  tarsi  of  H.  asneus.  In  two  other  genera  of  the  same 
order,  Silpha  and  Cicindela,  the  anterior  tarsi  of  the 
males  are  furnished  with  them;  iti  these  therefore  they 
may  be  regarded,  like  the  suckers  of  the  larger  water- 
beetles  {Dytisci)^  as  given  for  sexual  purposes.  The 
three  first  joints  of  the  anterior  tarsi  of  many  of  the 
larger  rove-beetles  (Staphylinus^  It.)  are  dilated  sods 
to  form,  as  in  the  last-mentioned  insects,  an  orbicular 
patella,  but  covered  by  cushions.  Since  iii  them  this 
is  not  peculiar  to  the  males,  it  is  probably  given  that 
they  may  be  able  to  support  their  long  bodies  when 
climbing. 

But  the  most  remarkable  classof  climbers  consists  of 
those  that  are  Ihmished  with  an  apparatus  by  which: 
they  can  form  a  vacuumy  so  as  to  adhere  to  the  plane 
on  which  they  are  moving,  by  atmospheric  pressure.^ 


l%iit  flies  can  walk  upon  glass  placed  telrfieally,  and 
m  general  against  gravity,  lam  long  been  a  souite  of 
wonder  and  inqoiry ;  ftnd  various  haviO  been  tbe  opin 
Bioosof  seientifiemen  upon  the  subject.    Some  iiiia* 
gioed  that  the  suckers  on  the  feet  of  these  animals 
were  spunges  filled  ifmith  a  kind  of  gluten,  by  whkh 
they  were  ehaUed  to  adhere  to  such  surfaces.    This 
id^,  though  incorrect,  was  not  so  absurd  as  at  first  it 
may  seem ;  siiioe  we  have  seen  above  in  many  instaneesy 
and  very  lately  in  that  of  -the  Sminthurus  fiistusy  that 
imects  are  often  aided  in  their  motions  by  a  secretion 
of  tiiis  kind.    Hooke  appears  .to  have  been  one  of  the 
first  who  remarked  that  the  suspension  of  these  animals 
was  produced  by  some,  mechanical  contrivance  in  their 
feet.f  Observing  Ihat  the  claws  alone  could  not  eS^i 
this  purpMe^  he  justly  concluded  that  it  must  be  pri9« 
cipally  owing  to  the  mechanism  of  the  two  palms,  pat« 
tens,  or  soles  as  he  calls  the  suckers;  these  he  de« 
icribes  as  beset  underneath  with  small  bristles  or  ten« 
ters,  like  the  wire  teeth  of  a  card  for  working  wool^ 
Which  ^  having  a  contrary  direction  to  the  claws,  and 
both  pulling  diiferent  ways,  if  there  be  any  irregula- 
rity or  yielcMng  in  the  surfece  of  a  body,  enable  the  fly 
to  suspend  itself  very  firmly.    That  they  walk  upon 
glass,  he  ascribes  to  some  ruggedness  in  the  surface ; 
and  principally  to  a  smoky  tarnish  which  adheres  to  it, 
by  means  of  which  the  fly  gets  footing  upon  it  ^.    But 
these  tenter-hooks  in  the  suckers  of  flies,  and  this 
smoky  tarnish  upon  glass,  are  mere  fancies,  since  they 
can  walk  as  well  upon  the  cleanest  glass  as  upon  the 
most  tiMlished.    Reaumijur  also  attributes  thiS:  fiiculty 
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of  these  animals  to  the  hairs  upon  their  suckers  *.  That- 
learned  and  pious  naturalist,  Dr.  Derham,' seems  to 
have  been  one  of  the  first  who  g^ve  the  true  solution 
of  this  enig^ma.  ^^  Flies,"  says  he, ''  besides  their  sharp 
hooked  nails,,  have  also  skinny  palms  to  their  feet,  to 
enable  them  to  stickon  glass  and  other  smooth  bodies^ 
by  the  , pressure  of  the  aimospkere^"    He  compares^ 
th^se  palms  to  the  curious  suckers  of  male  Dytisci^ 
before  alluded  to,  and  illustrates  their  action  by  a  com- 
mon practice  of  boys,  who  carry  stones  by  a  wet  piece 
of  leather  applied  to  their  top.    Another  eminent  anct 
excellent  naturalist,  the  late  Mr.  White,  adopted  thi» 
solution.   He  observes  that  in  the  decline  of  the  year, 
when  the  mornings  and  evenings  becbme  chilly,  many 
species  of  flies  retire  into  houses  and  swarm  in  the 
windows :  that  at  first  they  are  very  brisk  and  alert ;: 
but,  as  they  grow  more  torpid,  that  they  move  withdif* 
ficuHy,  and  are  scarcely  able  to  lift  their  legs^  which 
seem  as  if  glued  to  the  glass;  and  that  by  degrees  many 
do  actually  stick  till  they  die  in  the  place.    Then  no* 
ticing  Dr.  Derham's  opinion  as  just  stated,  he  further 
remarks,  that  they  easily  overcome  the  atmospheric 
^  pressure  when  they  are  brisk  and  alert.    But,  he  pro- 
ceeds, in  the  decline  of  the  year  this  resistance  becomes 
too  mighty  for  their  diminished  strength ;  and  we  see 
flies  labouring  along,  and  lugging  their  feet  in  windows 
as  if  they  stuck  fast  to  the  glass  ^.  ; 

Sir  Jos^h  Banks,  to  whom  every  branch  of  Natural 
History  becomes  daily  more  indebted,  has  lately  exn 
cited  an  inquiry,  the  results  of  which  have  confirmed 

aiv.259.  b  PA^5ico-2%eo7.  Ed.  13.  363^  note  6. 
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Derham's  system  concerning  this  motion  of  airimak 
against  gravity.  When  abroad,  he  had  noticed  that  a 
lizard,  on  account  of  the  sound  that  it  emits  before  rain, 
named  the  Gecko*  {Lacerta  Geckoy  L.),  could  walk 
«^inst  gravity  up  the  walls  of  houses.;  and  comparing 
this  with  the  parallel  motions  of  flies,  he  was  desirous 
of  having  the  subject  more  scientifically  illustrate4 
than  it  bad  been.  This  inquiry  was  put  into  the  able 
hands  of  Sir  Everard  Home^  so  justly  celebrated  as  a 
•comparative  anatomist,  who  was  assisted  in  it  by  th^ 
incomparaMe  pencil  of  Mr.  Bauer :  and  it  has  been 
proved  most  satisfactorily,  that  it  is  by  producing  a  vat 
^aum  between  certain  organs  destined  for  that  purpose 
and  the  plane,  of  position,  sufficient  to  cause  atmo- 
spheric pressure  upon  their  exterior  surface,  that  the 
animals  in  question  are  enabled  to  walk  up  a  polished 
perpendicular^  like  the  glass  in  our  windows  and  the 

a  Ariicen.  Acad,  i.  549.  The  Ge6ko,  probably,  is  not  the  only  lizard 
that  walks  against  gravity.  St.  Pierre  mentioDs  one  not  longer  than  a 
iinger,  fhat^  in  the  Ide  of  France,  climbs  along  the  walls,  and  e-wn  up 
the  glass-after  the  flies  and  other  insects,  for  which  it  watches  with  great 
patience.  These  lizards  are  sometimes  so  tame  that  they  will  feed  out  of 
the  hand.— Foyfl^c,  &c.  73.  Major  Moor  and  Captain  Green  observed  si- 
milar llzardi  in  India,  that  ran  up  the  walls  and  over  the  eeiliags  after 
the  nosqititos.  Hasselquist  says  that  the  Geckp  is  very  frequent  at 
Cairo,  both  in  the  houses  and  without  them,  and  that  it  exhales  a  very 
deleterious  poison  from  the  lobuli  between  the  toes.  He  saw  two  Tvomea 
'and  a  girl  at  the  point  of  death,  merely  from  eating  a  cheese  on  which  it 
bad  dropped  its  venom.  One  ran  over  the  hand  of  a  man,  who  endea- 
voured to  catch  it;  and  immediately  little  paitnles,  resembling  those  oc-^ 
casioned  by  the  stingiug-net^e,  rose  all  over  the  parts  the  creature  had 
touched. — Voyage^  220,  M.  Savigny,  however,  who  examined  this  ani* 
mat  in  Egypt, assures  me  that  this  account  of  Hasselquist's^  as  fkras  it  re- 
lates to  the  traorii  of  the  Gecko,  is  not  corrects 
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ebunam  walh  iii  India,  or  withiheir  bacfcs  downward 
on  a  ceiling,  without  being  brought  to  the  grpand  by 
the  weight  of  their  bodies. 

The  instruments  by  which  a  fly  effects  this  purpose 
are  two  suckers  connected  with  the  last  joint  of  thie  ttfr^ 
feus  by  a  narrow  infundibular  neck,  which  bas  powered 
moHon  in  all  directions,  rmmediately  under  the  rootof 
each  claw.  These  suckers  consist  of  a  membrane  ca- 
pable  of  extension  and  contraction ;  they  are  eoncavo- 
eonyex  with  serrated  edges,  the  concave  sorfiiee  being 
downy,  and  the  convex  granulated.  When  in  action 
they  are  separated  from' each  other,  and  the  raenit^ra&e 
expanded  so  as  to  increase  the  suiriace :  by  applying 
this  closely  to  the  plane  of  position,  the  air  is  suffix 
tiently  expelled  to  produce  the  pressure  necessary  to 
keep  the  animal  from  felling.  When  the  suckers  aie 
disengaged,  they  are  brought  together  again  so  asio 
be  <^nfined  within  the  space  betweeti  the  two  claws. 
This  may  be  seen  by  looking  at  the  movements  of  a  Jy 
in  the  inside  of  a  glass  tumbler  with  a  common  micros 
scope*.  Thus  the  fly  you  see  does  no  more  than  the 
Jeach  has  been  long  known  to  do,  when  moying  in  a 
glass  vessel.  Furnished  with  a  sucker  ateach  extremity, 
Iby  means  of  these  organs  it  mtirches  up  and  down  at  it^ 
pleasure,  or  as  the  state  of  the  atmosphere  ipclines  it. 

Dipterous  insects,  which  ip  general  have  these  ovt 
^ns,  and  some  three  on  each  foot*',  are  not  exclusively 
jgiftedwith  them ;  for  various  others  in  difibrent  <ns 
jders  have  them,  and  some  in  greater  number^.  As  X 
lately  observed,  the  cushions  of  the  !E|i|preste8  are  so.me-! 

«  PA|>«.  7V4Mt  IS16.  325.  t.  xviii. /^tT.  4i  Ibid./.S-IK 
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thing  very  like  Uiem^  particularly  those  of  B.fiscicU" 
fariSy  It. — A  Brazilian  beetle  in  my  cabinet,  belong- 
ings to  the  femily  of  the  Cleridwy  but  not  arranging  wcfll 
under  any  of  Latreille's  genera,  which  I  have  named 
'jPrioeera  variegata^  has  carious  involuted  suckers  oil 
its  feet. — The  strepsipterous  genera,  Siylopsy  K.  and 
Xenos^  R.,  are  remarkable  for  the  vesicles  of  membrane 
that  cover  the  underside  of  their  tarsi,  which,  though 
flaccid  in  old  specimens,  appear  to  be  inflated  in  the  living 
mjunfal  or  those  that  are  recent^.  It  is  not  improbable 
that  these  vesicles,  which  are  large  and  hairy,  may  act 
-til  some  degree  as  tuckers,  and  assist  it  in  climbing. 

The  insects  of  the  Ortboptera  order  are,  many  df 
tliem,  remarkable  for  two  kinds  of  appendages  con* 
^neeted  with  my  present  subject,  being  furnished  both 
^with  cockers  and  cushions.    The  forteer  are  concavo- 
convex  processes,  varyingin  shape  in  difierent  dpeeies-^ 
being  sometimes  orbicular,  sometimes  ovate  or  oblong, 
and  often  wedge-shaped-— Which  terminate  the  tarsus 
-between  the  claw,  one  on  each  foot.    They  are  of  a 
fliavd  substance,  and  seem,  capable  of  free  motion.    In 
some  instances^,  another  minute  cavity  is  dii^overable 
at  the  base  of  the  concave  part,  similar  to  that  in  Cim' 
bex  hitea^.    The  latter,  the  cushions,  are  usually  con- 
vex appendages,  of  an  oblong  form,  and  often,  though 
not  always,  divided  in  the  middle  by  a  very  deep  lon- 
gitudinal furrow,  attached  to  the  underside  of  the  tarsal 
joints.    Sir  E.  Home  is  of  opinion  that  the  object  of 
these  cushions  is  to  take  off  the  jar,  when  the  body  of 

a  Kirby  In  Linn,  Tran$,  xJ.  106.  U  ▼iii.  /.  13.  a. 

b  I  observed  this  in  the  hind  legs  of  a  Tarlety  of  Grifiim  ndgraioriuss 

«  Pkiiot^  Trans.  1816.  ^  zix.  /  5. 
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.the  aHimal  U  suddenly  brought  from  a  state  of  motioi^ 
to  a  state  of  rest*,  TKis  may  very  likely  be  one  of  their 
uses,  but  there  i^re  several  circuiustances  which  mili- 
tate against  its  b^ing  the  only  one,  @y  their  elasti- 
city they  probably  assist  the  insects  that  have  them  in 
their  leaps ;  and  when  they  climb  they  may  in  some 
degree  act  as  suckers,  And  prevent  them  from  fallings 
But  th^ir  use  will  be  best  ascertained  by  a  review  of 
the  principal  genera  of  the  order.  Of  these  the  cock?< 
iroaches  (Blatta)^  the  spectres  (Phasma)^  and  the  pray- 
ing-insects (Mantis)y  are  distinguished  by  tarsi  of  five 
joints  ^.  The  grasshoppers  with  setaceous  antennae  (jLo** 
custa,  F.)  have  four  tarsal  joints.  Those  with  filifbrm 
IE|intennae  {Grj/lluSy.F.  and  Acrydium^  F.),  those  with 
ensiform  (Truxalis,  F.)?  and  the  (prickets  (A^bfita^  F.), 
have  only  three.  In  Blatta^  ^e  variations  with  re- 
spect to  the  suckers  9nd  frushions  (for  many  specie^ 
are  furnished  with  both)  are  remarkable.  The  former 
jn  spme  (Blatta  gigantea,  L.)  s^re  altogether  wa^tipg; 
in  others  ( J3.  Peiivefiana^  L.)  they  a^e  mere  rudiments ; 
and  in  others  (J3.  ilfcM/ercs)  they  are  more  conspicuous^ 
and  resemble  those  of  the  Grt/Uicke.  The  cushions  also 
in  some  are  nearly  obsolete,  and  o^^cupy  the  oaere  ei^- 
tremity  of  the  four  first  tarsal  joints  (J3.  prientalisj 
americana^  capensis,  &c.).  In  J3.  Petiveriana  there  is 
Ifope  upop  t\ke  $rst  joint ;  b\it  upop  the  e^t^emity  (^ 

a  Phihs.  Trans.  1816.  p.  325. 

b  In  a  sp«cin^en  in  my  cabinet  of  Blatta  gigantea,  the  posterior  and 
anterior  tarsi  of  one  side  have  only  four  joints,  while  the  intermediate 
one  has  five.  On  the  other  side  the  hind  leg  is  broken  off^  bat  the.an«$ 
ferior  and  intermediate  tarsi  have  both  five  Jointq.  In  another  speci^eq 
pn^  posterior  tarsus  has  four  an^  the  other  five  joints. 


MOTIONS  OF  INSECTS.  3SS 

ikut  four  last/. hot  excepting  thie  daw-joinf,  there  h  a 
miniite  orhiciilar  concare  one,  resembling  a  sucker, 
la  others  (B.gigantea,  See.)  they  extend  the  length 
of  the  four  first  joints,  and  are  very  conspicuous.  In 
s6me'(B.  MouffetiyK^y^  which  have  no  claw-sucker, 
Ihere  appears  to  be  a  caVity  in  the  extremity  of  the 
c^awrjoint,  which  may  serve  the  purpose.of  one.  These 
cushions  are  usually  of  a  pale  colour ;  but  in  one  speci- 
men of  a  hairy  female  which  I  have,  frpm.  Brazil,  they 
^e  black.  The  sp^tre, genus  (Phasma)  exhibits  no 
particular  yajrieties  ill  this  respect.  The  tarsal: joints 
i>(  the. tegs  haye  cushions  at  their  apex,  which  appear 
to  be  bifid.  They  have  a  large  orbiculdr  sucked  be- 
tween the  claws.  In  Mantis  the  fore  feet  have  neither 
of  the  parts  in  question,  and  the  others,  have  no  stickers. 
They  have  cushiony  on  the  four  first  tarsal  joints  of  th^ 
twolast  pair  of  legs,  which,  though  smaller,  are  shaped 
lauch  like  those  in  Pkasma,  •  In  Locusta  the  feet  have 
po  suckers  between  the  claws,  but  they  are  distinguish- 
ed by  two  oval,  soft,  concave,  and  moveable  prociesses 
littaehed  to  the  base  of  the  first  joint  of  the,  tarsus, 
which  probably  act  as  suckers^-  In  this  genus  there 
jare  two  cushions  on  the  first  joint  of  the  tarsi,  and  one 
on  each  of  the  two  following  ones  ^~The  species  of 

a  Thte  insect,  Tf  hich  is  remarkable  for  baviDg  the  margin  of  its  tfaor^^ 
reflexed,  was  long  since  well  figured  in  MouQV^t^s  work  (130.^^.  infima). 
It  has  not,  however,  been  described  by  any  other  author  I  have  met  with. 
It  is  common  in  Brazil.  Some  s[>eckmeo8are  pallid,  while  others  are  of 
^  dark  brown. 

b  De  Geer,  iii.  421.  t.  xxi./.  IS.  h.  This  author  bas  also  noticed  thp 
cushions  in  this  genus  and  Gryllusy  and  the  claw-sucker  in  the  latter,  which 
\ifi  thinks  ftre  analogous  to  those  of  the  fly.    IJfid,  468.  t,  xxii./,  7-S, 

«  fhUor^  Trans,  Idlest.  xxuf.HflS, 
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h»  iKiw  called  iAsn^dbfot  by  Lalnille  -after  Geoffiwy  $ 
iiot,  since  itindndes  tbe  trae.foetiff^^it  ^rag^ht  Udiune 
retained  i;lie  nsme  Jjoeusta  ^i^en  by  Lnme  totli«<tiibe 
tO' winch  it  belongg.  iAll  ullage  insectft  Iiave  tke^ter^ 
nMwi  sueki»*  betvreen  4lie  elavire,  three  ciiMoii»  cn^  the 
fti^joiatof^he  tarsus,  and  one  on  the  seecHid*;  and 
ib#  iifliiie  coliforsiatton  ftlso  distingnishes  "the  feet  of 
TmxaHs^  F.  in  the  species  ofAcrydium,  W.  (TeiriXy 
!Latr.)9  the  cttsbiiNis,  I'b0lieTe«**lbr  in  the  dead  ingect 
4hey  are  the  reverse  of  conspicuous^— are  arranged 
neittiy  ^  in  the  two-^  preceding  genera,  hut  these  in^' 
fwets  are  without  the  elaw-s^cher.  And  lastly^  Aeketa^ 
F.,  has  R^her  suckers  nor  eiishi<mg.  From  this  state* 
floent  it  seem^  to  foIlow-Hsince  BlMa^  Phasma^  and 
Maii^\,  that  do  not  leap^  are  provided  wi&  cushions-; 
timArAi^ia^  F.,  a  heavy  tribe  of  insects  that  does,  are 
without  them — that  their  object  cannot  be  exclusively 
to  bretfk 'the  fall  of  the  insects  that  have  them.  And 
Ibr  Ae  same  reason  we  may  conclude,  that  they  must 
have  some  further  use  than  augmenting  their  elasticity 
Wben^heyjmpp.  When  we  tionsider  that  BlMas^^ 
many  of  which  have  no  suckers,  or  very  small  ones-^ 
iEHre  elimbing  insects  (I  have  seen  J3.  germamca  run.tip 
jand  down  the  walls  of  an  apartment  with  great  agi- 
lity), and  that  the  Ipng  and  gigantic  apterous  spectres 
&C4  (Pf^sma)  require  considerable  means  to  enable 
)|hem  to  climb  the  trees  in  which  they  feed,  and  to 
maintain  their  station  upon  them,  we  jnay  conclude 
that  ^|iese  cushions,  by  acting  in  spme  degree  as  ^uckers^ 
piay  promote  these  ends. 

#  Pkilos.  Trans,  ISIC^^^  (.Jhiu  /,  M.  *  '         •  / 


AmcMigst  the .  tlhmipteraj  Chermes  and  many  ^  fkt 
CJicadiadas*  latre  furnished  mih  the  okii«i^BCkeri|  Wt 
tb6  jloisy  TettigomaSflas^di  MBiheix^b%te>ofCimiciMi  at 
least  as  far  as  inyeKamiflatiini-of  them  has  gonei  liMri 
them  not.  De  Gc^rha^dbseread,  ^HJmg  ^a-i^ifl 
%^ofitimMMBdBr  <^hE^  ^%Mptf«,  L.),  tkit  the  ex^ 
ireniity  of  its  fiset  is  finmished  with  a  transparent  m&di^ 
teanaceotts  flexible  process,  like  a  bladder.  He  farllM^ 
aaysthat,  when  the  aninial  fixes  and*  presses  thisv^ 
aicle  on  the  siirfaee  on  ^if  hieb  It  walks^  its  diameter  is 
increased)  anditsoiaelimes  appears  concave,  the  con* 
cavity  beinfflnN  prc^brtion  to  the^  pressure ;  which  made 
ban  suspect  th^  it  acted  like  a  cupping-glass,  and  so 
produced  the  adhesion^.  This  eiroumstanee  afibrds 
aaotfaer  proof  that  the  cushioil^  in  the"  Oriheptera  may 
net  the  same  part;  theyappelir/te^bev^sictdar;  and  ill 
iitunber»  of  speeimens,  after  death,  I  have  observed 
-diat  tlMiy  beeMie  concave,  parlienlady  in  Jjocustdvt'* 
ftdiBsima.  ;       . 

in  GknbeXf  and^dtbevd  amongst  the  saw-fly  tribes 
iTepdkMdiftidiiB)^  the  claw-mucker  is -distinguished  by 
this  reiaarkaMe  pepuliarityj'  that  its  upper  surface  is 
!CMieave*,'So  that  beft>re  it  is  used  it  must  be  bent  in*^ 
awards.  Besides  thede,  at  the  extFemity  of  each  tarsal 
^tit  these  animals  are -ftfrnrahed  with  a  spoon-riiaped 
«an<$ker,  wMch  seems  aaaldgous  to  the  cushions  in  tfa^ 
-^ftHde&i  attdywhatismore  remarkable,' the  two  spui^ 
^cdkmid)  at'tfae  apex  of  the^  shanks  have 4ihewiae each 
-a^'muMite  one*^ — ^Yartoqs  Crtber- insects  .of  tMs  order 
have  the  claw*siM^kers.    Amopgst  others  the  common 

a  De  Geer^  iii.  182,  ITS.  r»-TWd.l. 

e  jPAIbt.  Trmu.  181 6.  A  six./. 3, 4b  dlbid.  t.  xix.f,  1-9. 
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wasp  (  Vespa  vulgaris)  is  by  these  enabled  to  walk  up 
and  down  our  glass  windows. 

We  learn  from  De  Geer  that  several  mites  (Aca^ 
r%dtB)y  to  finish  with  the  Aptera^  hare  sometfaiiig  of  this 
kind.  Among  these  is  the  cheese-mite  (Acarus  Siroj 
F.):  its  four  fore  feet  being  terminated. by  a  vesicle 
with  a  long  neck>  to  which  it  can  give  every  kind  of 
inflexion.  When  it  sets  its  foot  down^  it  enlarges  and 
inflates  it;  and  when  it  lifts  it  up,  it  contracts  it  so  that 
the  vesicle  altnpst  entirely  disappears.  This  vesicle  is 
between  two  claws ^. — The  itch  acarus  (A.  Scabid^  L«) 
is  similarly  circumstanced. — Ixodes  Ridnus  and  iZ«^. 
duvius  have  also  these  vesicles — whidi  are  armed  with 
two  claws-— on  all  their  feet*!. 

I  am  nei^t  to  consider  those  climbersthat  ascend  and 
descend,  and  probably  maintain  themselves  in  their 
station,  by  the  assistance  o{b,  secretion  which  tbey  haire 
the  power  of  producing^  You  will  inuaediately  pet> 
ceive  that  I  am  speaking  of  the  numerous,  tribes  of 
spiders  {Araneidas)^  which,  most  of  tbem^  are  endowed 
with  this  faculty*  Every  body  knows  that  these  insects' 
ascend  and  descend  by  means  of  a  thread  that  issu^ 
from  them ;  but  perhaps  every,  one  has  iiot  remarked 
• — when  they  wish  to  avoid  a  hand  held  out  to  catch 
them,  or  any  other  obstacle — that  they  can  sway  this 
thread  from  the  perpendicular.  When  they  ipove  up 
or  down,  their  l^gs  are  extended,  sometimes.gather]Dg 
in  and  sometimes  guiding  their  thread^;  but  when  their 
motion  is  suspended,  they  are  bent  ipwardt*  These  ani- 

« 

a  De  Geer,  ▼«.  91.  t.  v./.  6,  T. 

h  I Wdt  96-^  <.  V, /.  13, 14,  IT,  19,    U  n.  /.?,  5, 
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tnab,  although  they  have  no  suckers  or  other  appa^ . 
ratus— except  the  hairs  of  their  legs  and  the  three 
claws  of  their  biarticulate  tarsi/  to  enable  them  to  dp.  if 
-—can  also  w&lk  against  gra\nty,  both  in  a  perpendicular 
knd  a  prone  position.     Dr.  Hulse,  in  Ray^s  Letters^. 
seems  to  have  furnished  a  clue  that  will  very  W0ll 
explain  this.     I  give  it  you  in  his  own  homely  phrase^. 
*^  They,"  spiders,  "  will  often  fasten  their  threads  in. 
several  placei»  to  the  things  they  creep  up;  the  mannelr. 
id  by  be&tifig  their  bums  or  tails  against  them  as  they 
creep  along^."  Fixing  their  arius  by  means  of  a  web,  th6 
anterior  part  of  their  body,  when  they  are  riesting,  We 
can  readily  conceive,  would  be  supported  by  the  claWs 
and  hairs  of  their  legs ;  and  their  motion  may  be  ac- 
conlplished  by  alternately  fixing  one  and  then  the  other* 
But  yc^u  will  remember  I^give  you  this  merely  as  con^ 
jecture,  having  never  verified  it  by  observation. 

It  may  not  be  amiss  to  mention  here  another  apte- 
rous insect  that  reposes  on  perpendicular  or  prone  sur- 
faces,  without  either  tuckers  or  any  viscous  secretion 
by  whii^h  it  can  adhere  to  them.  I  mean  the  long-legged 
or  ^epherd  spiders  (Pkalangium,  L.). '  The  tarsi  of 
these  insects  are  setaceous  and  nearly  as  fine  as  a  hair, 
consisting  sometimes  of  more  than  forty  joints,  those 
toward  the  extremity  being  very  minute,  and  scarcely 
discernible,  and  terminating  in  a  single  claw.  These 
tarsi,  which  resemble  antennae  rather  than  feet^  are  ca- 
pable of  every  kind  of  inflexion,  sometimes  even  of  a 
spiral  one.  These  circumstances  enable  them  to  ap- 
ply their  feet  to  the  inequalities  of  the  surface  on  which 
they  repose,  ^6  that  every  joint  may  in  some  measure 

a  (S3. 
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bMome  a  point  of  ««|iport  Their  eight  legs  «6o^ 
which  diverge  from  their  liody  like  the  spokes  from  the 
lutve  of  a  wheel,  give  them  e^ual  bold  of  eight  almoit 
equidistant  spaces,  which,  dotd^tless,  is  a  great  stay  to- 
them* 

The  next  species  of  locomotion  Mhibited  by  perfisct 
insects  is^yii^.  I  am  not  certain  whether  under  this 
head  I  ought  to  introduce  the  sailing  of  spiders  in  the' 
air ;  but  as  diere  is  no  other  under  which  it  c^n  be 
more  properly  arranged^  I  shall  treat  of  it  here.  I 
shall  therefore  divide  flying  insects  into  those^atfly 
without  wings,  and  those  that  fly  with  them. 

I  dare  say  you  are  anxious  to  be  told  how  any  ani- 
mals can  fly  without  wtngs,  and  wish  me  to  begin  with 
them.  As  an  observer  of  nature,  you  have  often,  with- 
out doubt,  been  astonished  by  that  sight  occasionally 
noticed  in  fine  days  in  the  autumn,  of  webs-*->commoiiIy 
called  gossamer  webs— covering  the  earth  and  float- 
ing in  the  air  ^  and  have  frequently  asked  yourself— 
What  are  these  gossamer  webs  ?  Tour  question  has 
from  old  times  much  excited  the  attention  of  learned 
naturalists.  It  was  an  old  and  strange  notion  that 
these  webs  were  composed  of  dew  burned  by  the  sun. 

'^.  •  •  •  • .  The  fine  nets  which  oft  we  woven  see 
Of  scorched  dew," 

V 

says  Spenser.  Another,  fellow  to  it,  and  equally  ab- 
surd, was  that  adopted  by  a  learned  man  and  good  na<> 
tunil  philosopher,  and  one  of  the  first  felloirs  of  the 
Royal  Society,  Robert  Hboke,  the  author  of  Micro^ 
grapUa*  ^  Much  resembling  acobweb,'' says  he,  ^<or 
a  confused  lock  of  these  cylinders,  is  a  certain  white 


. wfastMee  wbicliy  after  a  fqgg^  joiay  be  obdervedlo  fly 
up  and  dt^wn  tbe  air:  catehiBg  sereral  of  these^afid  en*; 
aminiog;  them  with  my  microscope^  I  found  them  to  b0 
much  of  the  same  form>  looking  most  like  to  a  flake  of 
worsted  prepared  to  be  spun ;  though  by  what  means 
they  should  be  generated  or  produced  is  not  jeasily  ima- 
gined:  ihey  were  of  the  same  weight,  or  yery  little 
beavier  than  the  air;  and  Uis  not  unlikely^  but  thai 
those  greatwhUechuds,  that  appear  all  the  summer  iime^ 
may  be  of  the  same  substanceK^^  Sp  liable  are  even  the 
^isesttmeiJb  to  error  whei\,  leaving  foot  and  ezp.erin)tnt9 
they  follow 'the  guidance  of  fiincy.  Some  French  na- 
turalists have  supposed  that  these  j!&  de  la  ViergCy  aa 
they  are  called  in  France^  are  ^composed  of  the  cot- 
tony matter  in  which  tl|e  ^gs  of  the  Cocpus  of  the  viae 
i^C.  Vitisy  L.)  are  enveloped^.  In  a  country  abound-* 
ii^  in  vineyards  this  sup(H>sit|on  would  not  be  absurd; 
but  in  one  like  Britain,  via  which  the  yiuf^  ift  confined 
to  the  fruitrg^den,  and  the  Coceus^  seldom  seen  out  Qf 
-the  conservatory,  it  will  qot  at  all  account  for  tiie 
p^nom^non. — ^What  will  you  say,,  if  I  tell  you  that 
these  webs  (at  least  fiiany  of  th^m)  are  air-baJUoonsr-^ 
and  that  the  aeronfiiita.are  not 

<^  Lovers  who  may  bestride  the  gossamer 
That  idles  in  the  woaton  summer  air. 
And  yet  not  f^r-^ 

but  spidersy  who  long  before  Montgolfier,  nay,  ever  since 

a  Mierogr*  2QS.  It  has  been  objected  to  an  ezceUeat  primiUye  writer 
{Clemens  Romanus),  that  he  believed  the  abtiird  fable  of  the  phoenix* 
Bat  surely  this  may  be  allowed  for  in  him,  who  was  no  naturalist,  when 
ascientiflc  natttral  philosopher  could  belief^  that  the  clouds  are  made  of 
jpideit  web !  .  b  Ut^ffle,  H4il.  iVffl.  xiu38i. ,    ^ 
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tte  creation,  have  been  in  the  habit  of  saUingtbrongii 
the  fields  of  ether  in  these  air*light  chariots!  Thiv 
seeias  to  have  beensuspected  long  ago  hy  Henry  Moove^ 
'who  says, 

'*  As  light  and  tbin  as  cobwebs  that  do  fly 
tn  the  blew  air,  causM  by  the  autumnal  sun, 
That  boils  the  dew  that  on  the  earth  .doth,  lie, 
May  seem  this  v%hitish  rug  then  is  tho  scum  i 

VnUss  that  wiser  mm  make't  ihejieldrspider's  loowiK" 

Where  he  also  alludes  to  the  old  opinion  of  scorchect 
dew.  But  the  first  naturalists  wh6  made  thif^  discovery 
appear  to  have  been  Di^.  Hulse  and  Dr.  Martin  Lister— » 
the  former  first  observing  that  spiders  shoot  their  vrebsl 
into  the  air^  and  the  latter,  besides  this,  that  they 
were  carried  upon  them  in  that  dement**.  This  last 
gentleman,  in  fine  serene  weather  in  Septcfmber,  had 
noticed  these  webs  falling  from  the-  heavenSj  and  in 
them  discovered  itiore  than  once  a  spider,  which  he 
named  the  bird.  On  another  oceasioii,  whilst  he  wasr 
watching  the  proceedings  of  a  common  spider,  the  ahi- 
tci^l  suddenly  turning  upon  its  back  and  eleyating  its 
anus,  darted  forth  a  long  thread,  and  vaulting  from 
the  place  on  which  it  stood,  was  carried  upwards  to  a* 
considerable  height.  .  Numerous  observations  after- 
wards confirmed  this  extraordinary  fact ;  and  he  fur-" 
ther  discovered,  that  while  they,  fly*  in  this  manner,  they 
pull  in  their  long  thread  with  their  fore  feet,  so  as  to 
form  it  into  a  baIl---or,  as  we  may  call  it,  air-balloon— 
of  flake.  The  height  to  which  spiders  will  thiis  aseeAd 
he  affirms  is  prodigious.  One  day  in  the  autumn^ 
when  the  air  was  full  of  webs,  be  mounted  to  the  top 

*Qia«>tediotlie^^Aen«iim>T.126/  b  Ray's  Leilen ^  60^  36— >  ' 


of  Itehig^lieftt  ^IteepUiof  ¥oTk'miii8t«r,firom  1^^ 
could:  dboer|»  Uie  ricithtg  w^  «iill78iy  liigli.'dibore 
bimi  iSoide  j^nilers^Aiatfell  atiid>Tf^riB^JeRta^gl6dri|ppil. 
the 'tpiiipades « Jie  took'  The^r^wi^t-.k  llmd^^ht 
never  eotebi  hottsln^  -  andi  tberefece  ciMiU  Inat  ibe  8i]p« 
fMiBed  tb  Jwve  i»l»n*  tb^ir'  ii^fat  irom  tbe  fiteeple  \  It 
ap^ara  from  bts  tobdervmtio^,  tbirt^tllirfiidulty  is  not 
oonfin^d  to  one  species  of  spidery  but  is  tdotenioi^  tor 
several,  tiiooflif  bDfy*.in  thbir:  yoin^  fur  haffqprowii; 
slale.^ ;  wtence  we::  may  infer,  tbat  wheil  iull^gvowik 
their  bedks  ave  tab  hearyto  be  4ha8  e^nweyei*  (km 
Spider  bemotieed.lliat  at  one  tiniBieoiiteiiteditBBlf  with 
fir}iidu]atSi%  a  single  -thr^ad^  wbile  -lit  otbers  it  dartoft 
out  several,  like  so'.ininiy  shtdiog'nys  at  tbe  tail .  of  a. 
c«toiet«  Of  Uiese^  on  .Caaibk>idgeshiiEe  in  -Oetob^i',  he 
ence-  iflBtifaii  incredible  nbnber^  sailing  jn/^tfae.  air^.. 
Speaking^of  bis  jfhr.'subfiitcm  minutii^inm'obdisi  &c; 
be  says^  '^  Cettaaaly  tbi»  is  an  aeteellent  Tope<4GlaiieiAr^ 
Mii'i^  wonderfiilly  delighted!  with  daftio^its  threads  i 
nbr  is  it  only  carried  in  Ubeair,  like  the  preceding  ,onei ; 
bat  it  effects  itself  its  ascent  and  saiM^g*':  Jbc^b]^  meanB 
of  its  tegs  clqsidly  applied  to  eaeh'othier,  it  as  it  were 
balanoesi  itself  and  piromotes  vandrrcUrects  its  course 
no  pth^Vise  than  as  if  natilre  bad  =fuifnisbed  it  with 
wiifgs  bt  oars^."  A  later^  •biitfeqilally.gified  observer 
6f  nature,  Mr.  White,  eonfirms  Ik*;  Lister's  account* 


\  < 


«  Ttay*9LeUe1'8f  91.91.'  Lister  Jh^Jfkn^m:  Lister  Uhidtrattt  the 
fovre  wUh  which  theie  creitafies  iboot  their  tlirc^,by  a  homely  though 
myf  f(irc|b1e«ioiile ;  **  Re8iipinata(say8  be)  anum  in  ventum  dedit,  filnm- 
qjot  ejaculata  est  quo  plane  mode  robustissimus  juvenis  e  distentissima 
resic^  uriiiam.'*    ' 

b  Be  Jnmd9^  S»  ST.  04.  fI5— •  V9— .        e  Ibid*  19—.        ^  Ibid.  85. 
TOI^.  II.  Z 
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Every  day  f|i  fine  weather  in  autamn,- '  says  he,  '^  do*. 
I  see  these  spiders  shooting  oat  their  webs,  and  mount"] 
ing^  aloft :  they  will  go  off  from  the  finger,  if  you  will 
take  them  into  your  hand.  Last  summer  one  alighted  on 
my  book  as  I  was  reading  in  the  parlour;  and  running 
to  the  top  of  the  page  and  shooting  out  a  web,  took  it» 
departure  from  thence.  But  what  I  most  wondered  at 
was,  that  it  went  off  with  considerable  velocity  in  a. 
j^ce  where  no  air  was  stirring;  and  I  am  sure  that  I 
did  not  assist  it  with  my  breath*  So  that  these  little 
cra#lerS  seem  to  have  while  mounting  some  ^  locomo-^ 
tive  powdr  without  the  use  of  wings,' and  move  faster 
than  the  air  in  the  air  itself  S"  A  writer  in  the  last 
number  of  Thomsoa's  Annals  of  Philosophy^ ^  under 
the  signature  of  Carolau,  has  given  some  curious- ob* 
servations  on  the  mode  ia  which  some  geometric  spidera 
shoot  and  direct  their  threads,  and.  fly  upon  them;  by 
which  it  appears,  that  as  they  dart  them  out  they  guide 
them  as  if  by  magic^  emitting  at  the  same  time  a  stream 
of  air,  as  he  supposes,  or  possibly  some  subtile  electric 
fluid.  One  wliich  wfts  running  upon  his  hand,  dropped 
by  its  thread  about  six  inches  from  the  point  of  his 
finger,  when  it  immediately  emitted  a  pretty  long  line 
at  a  right  angle  with  that  by  which  it  was  suspeuded. 
This  thread,  though  at  first  horizontal,  quickly  rose 
upwards,  carrying  the  spider  along  with  k.  When  it 
had  ascended  as  for  above  his  finger  as  it  had  dropped 
before  below  it^  it  let  out  the  thread  by  which  it  hyd 
been  attached  to  it,  and  continued  flying  smoothly  up 
wards  till  it  nearly  reached  the  roof  of  the  room,  when 
it  veered  on  one  side  and  alighted  on  the  wall.  In  fl} - 

»  Nai.  Hia,  i.  3S7.  b  Ko.  lii.  306-^ 
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ingj  its  tnotion  was  smoother  and  quieker.tfcan  wh^en  9. 
ispider  runs  alon^  its  thread.  He  observes^  that  as  the 
line  lengthens  behind  tiiem^  the  tendency  of  spiders  U> 
rise  increases.' — I  have  myselfmore.thanonteobaerved 
these  crejatures  take  their  flight,  aiid  find  the  following 
meniorandtiin  with  respect  to  their  mode  of  proceeding. 
^^  The  spider  first  extends  its  thi^s^  shanks^  and  feet 
into  a  right  line,  and  then  elevating  its  abdomeatill  it 
becomes  vertical^  shobts  its  thread  into  the  air^  asd  flies 
off  from  its  station^"  It  is  not  often,  howevisr^  that  .an 
observer^can  be  gratified  with  this  interesting  sig^t^ 
since  these  animals  are  soon  alarmed.  I  have  frequently 
noticed  them-^  for  at  the  times  when  these  webs  are  float?^ 
ing  in  the  air  they  are  very  numerous-=-oh  the  vertical 
angle  of  |i  post,  or  pale,  or  one  of  the  uprights  of  a  gate, 
with  the  end  of  their  abdomen  pointing  upwards^  as  if  to 
$hoot  th^ir  thread  previously  to  flying  off;  wheii^  upon 
my  approaching  tO^iiake  a  nearer  view^  they  have  low-^ 
er^d  it  again, -and  persisted  in  disappointing  my  wish 
to  see  them  mount  aloft.   The  rapidity  with  M'htch  th^ 
spider  vanishes  from  the  sight  upon  this  occasion  and 
darts  into  the  air,  is  a  problem  of  no  easy  solut  iotit   Can 
the  length  of  web  that  they  dart  forth  counterpoise  the 
weight  of  their  bodies  ?  Or  have  they  any  organ  analog 
gous  to  the  natatory  vesicles  of  fishes  %  which;  contri- 
butes  at  their  will  to' render  them  buoyant  in  the  air? 
Or  do  they  rapidly  ascend  their  threads  in  .their  usual 
way,  and  gather  them  up,  till  having  collected  them 
into  a  mass  of  suflScient  magnitude,  they  gfive  themselves 
to  the  air,  and  are  carried  here  and  there  in  these  cha^ 
riots  f  I  must  here  give  you  Mr*  Whitens  very  curiouf « 

*  Ciivicr^  jiiiat  Comjyi  i/504. 
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d40  mnneirB  ov  -im  ecxtil 

4^tfcoiHifc:of  fei-^hiMrer  rof  ^these.  vefas.that  lie  mttie«edL 
On  th^^Ut  of  September  f 741,  mteotuponAelildi- 
tfiefHiMA,  li4»  f«8e1iefi>i»  day«toeak.;  biitdon  g^mg-ool, 
9ie  fottft€l  the -whole  fiioe  of  the  eondtl^jMroyer^iirith  a 
thi^k'coat  of  cobweb  drendied  with!  de«By  aft  if  iwo  cr 
thtee-sf^iiing'nMts  bad  been  ikairikaiie/<oiwr..thejothev. 
^M%en  hit  'dog»  attempted  to  himt^  their  ejressvere 'so 
Uidded  and  hood-winlked  that  they  wereioblig^dtoJie 
^wn  and  ficrape  themselves.  This:  appearance  wal^ 
followed  by^a  most  ;lo^ly  day.  '  Abolil^nine.A*M;ii 
ehower  of  these  webs  ^formed  not  of  single  flaating 
threads,  but  of  perfect  flakes,  some  niean  aa  inch  brand, 
«nd  fiveor  six  long^)  was  ob8erTed.fiiUingr6omyery 
ieleVated  regions,  which  continued  witiKii]tinteis*nption 
dttring  the  whole  of  the  day  ;-*-and  they  fell  witita  f»- 
tocity  which  showed'  that  they  were  cdntidcrahly  hea>- 
ivier  than  the  atmosphere.  When  the  most,  eleiratid 
station  in  the  country  where  this  was  observed  was 
ascended,  the  webs  were  still  to  be  :seen  descending 
fr6m  above,  and  twinkling  like  stars  in  the  «un,  so  «b 
lo  draw  the  attention  of  the  raostincnrious.  The  flakes 
iofihe  web  on  this  occasion  hung  so  thick  upon  tbe 
liedges  and  trees,  that  baskets«full  might  have  be^a 
collected.  No  one  doubts,  he  observes,  but  that  these 
wdbs  are  the  production  of  smallspidera^.whkh  swanv 
in  tite  iields!  in  fine  weather  in  autumn,  andjiave  t 
'^w^r  of  ^liooting  out  webs  from,  their  tails,  so  as.  to 
#ender  themselves  buoyant  and  lighter  than  the  air \ 
fn  Germany  these  flights  of  gossamer  appear  so  cour 
slantly  lit  autnmti,  that  they  are  there  ^metaphoriiSaily 
foiJkA^PerJUegenderiSonmBry.  (Iteiftying  jor^depurfa* 


kkg:lhimp^9ty?  addlwutU^rs  sj^iik^crf^  titeFiir^b  woften 
kmigiiig  tnifltfke^  Ukewodlon  t  every  hedge  ohd  bosh 
throughout  ej(t tensive  distriets. 
'  Here  we  iiil^.t«iqiiire^'--Wby  is  tfaef^roubd  in  these 
serene  day«  cdvered  so  thickly  by  these  irebs,  and  wbett 
becotnes  of  them  I  What  occasions  the"  spiders  to 
mouiit  into  ibe  air,  and  doth^  same  Species  form  bbth. 
tber  terrestiisll  and  ai^rial  gossamer  ?^^And  -what  banses 
the  webs  at  last  to  fiill  to  the  earth  ?  I  fear  I  cannot  to 

m 

all  these  qifreries  return  a  fully  satisilictorytiiiswer;  but 
I*will  do  Ithe  best  I  can;  At  first  -oner  would  conclude 
.frmn  ttnaiogy,  that  the  oljectoof  the.  gosciamer  whioh 
early  in  the  liiornitig  is  spk*ead  over  stobliies'  and  feif 
lows — and  sottelSmesso  thidcly  as  to  niake  tbem  appeai^ 
as  if  covered  with  a  iciai^et,  or  rajtfaer  overflown  by  a  sea) 
of  gaiiase,  presenting/  when  'stmtded  With i dew-drops, 
as  I  have  often  witnessed,  a  niosl;eiiJihanltng>spe|i^tacle 
-^is  to  entrap  the  flies  and  other  'inseelR  as  *they  rise 
Alto  Uie  air  from  their  noctucnal  station  .orrepbse^tci 
take  their  diurnalflights.  But  Dr*  Straek'd  observlus 
tionsiieiider  this 'very  doubtful  i  for-he  kept  'many  of 
the  spiders  tfaht'^prodtnse  the^  webs  in  a  large  glass 
apon  tari^  where  they  "spuii  a^'^wteh  nt  liberty,'and  ho 
^ould  never  observe  them  att^^mpttocatdroreat-feveu 
when' entangled  in  their  webs-^the  flies  and  gnats  wifh^ 
which  he  isupplied  them ;  ..though  they  greedily  indeed 
Water  i^hen*  sprhikled  upon  the  turf,  and  remaiiied 
lifely  for  two  dibnths  Withbut  other  food\  iis  -the 
iSng^  thl*ead8  shdt  %  bther  spiders'  arre  iisnally  their 
bridged,  this  perhaps  may  be  the  object  of  the  webs  i» 

'^Nene  Schriften  der  Naturforsckenden  GesseUschaft  zuBallelSlQ.'W^ 
Htft 
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question  fandrthus  the  animals  may  be  e€(iiveyed  from 
fiirrow  to  furrow  or  straw  to  straw  less  circuitously^ 
and  with  less  labour,  than  if  they  had  travelled  over 
the  ground.    As  these  creatures  seem  so  thirsty,  may 

.    we  not  conjecture  that  the  drops  of  dew,  with  which 
they  are  always  as  it  were  strung,  are  a  secondary  ob-< 
ject  with  them  ?  So  prodigious  are  their  numbers,  that 
sometimes  every  stalk  of  straw  in  the  stubbles,  and 
every  clod  and  stone  in  the  fallows,  swarms  with  them« 
Dr.  Strack  assures  us  that  twenty  or  thirty  often  sit 
upon  a  single  straw,  and  that  he  collected  about  200Q    . 
in  half  an  hour,  and  could  haVe  easily  doubled  the 
number  had  he  wished  it :  he  remarks,  that  the  cause 
of  their  escaping  the  notice  of  other  observers,  is  their 
falling  to  the  ground  upon  the  least  alarm, 
.  As  to  what  becomes  of  this  immense  carpeting  of 
web*there  are  different  opihions.    Mr.  White  conjee-^ ' 
tures ^hat  these  threads,  when. first  shot,  might  be  en« 
tangled  in  the  rising  dew,  and  so  drawn  up,  spi*Jers  and 
all,  by  a  brisk  evaporation,  into  the  region  where  the 
idouds  are  formed^.     But  this  seems  almost  as  inad- 
missible  as  that  of  Hooke,  before  related.    An  ingeni-^ 
ous.and.  observant  friend,  thinking  the  numbers  of  the 
flying  spiders  not  sufficient  to  produce  the  whole  of  the 

^  phenomenon  in  question,  is  of  opinion  that  an  equi- 
noctial gale,  sweeping  along  the  fiiUows  and  stubble» 
coated  with  the  gossamer,  must  bring  many  ^ngle 
threads  into  contact,  whith,  adhering,  together,  may 
grjadually  collect  into  flakes;  and  that  being  at  length 
detached  by  the  violence  of  the  wind,  they  are  eari^ied 
ftlong  with  it :  and  as  it  is  known  that  such  winds  oftei^ 

«  NaL  Hist  i.  326. 
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'Convey  eye»8aii4  and  earth  to  great  heights,  he  deems  it 
faigfaly.prebable  that  so  light  a  substance  may  be  trans* 
pprtttdto  so  great  an  elevation,  as  not  to  fall  to  the  earth/ 
for  some  days  after,  when  the  weather  has  become  se- 
rene, or  to  descend  upon  ships  at  sea,  as  has  sometimes 
]iiq)p#Bed.  This,  which  is  in  part  adopted  from  the 
German  authors,  is  certainly  a  much  more  reasonable 
supposition,  than  the  other ;  but  some  &cts  seem  to 
militate  against  it :  for,  in  the  first  place,  though  gos- 
samer. cAen  occurs  upon  the  ground  when  there  is 
none  in  the  air,  yet  the  reverse  of  this  has  never  been 
observed ;  fpr  gossamer  in  the  air,  as  in  the  instance  re- 
corded by  Mr.  White,  is  always  preceded  by  gossamer 
on.  the  gnound.  Now,  since  the  weather  is  constantly 
qalm  and  serene  when  these  showers  appear,  it  cannot 
be  the  wind  that  carries  the  web  from  the  ground  into 
ibeair.  Again,  it  is  stated  that  these  showers  take  place 
after  smeral  calm  days* ;  now,  if  the  web  w^s  raised  by 
the  wind,  into  the  air,  it  would  begin  to  fall  as  soon  as 
the  wind  ceased.  Whence  I  am  incKned  to  think  that 
the  ca«i$e  assigned  by  Dr.  Lister  is  the  real  source  of 
the  whole  phenomenon.  Though  ordinary  observers 
haviB  overlooked  them,  he  noticed  these  spiders  in  the 
air  in  such  prodigious  numbers,  that  he  deemed  them 
sufficient  to  produce  the  effect.  I  shall  not^  however, 
decide  positively;  but,  having  stated  the  different  opi- 
nions, leave  you  to  your  own  judgement* 
:  The  next  query  is.  What  occasions  the  spiders  to 
mount  their  chariots  and  seek  the  clouds?  Is  it  in  pur- 
suit of  their  food  ?  Insects,  in  the  fine  warm  days  in 
which  this  phenomenon  occurs, '  probably  take  higher 

a  Ray's  X«/I«r<9  as. 
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ipoqphere ;  aad  ^faai  ihe  spuiersjcalBeb  tiliem  Aere^  ^prf 
pear»  by  the.exuvitoof  ^^ts  audi  fiiesy  wUpk  are  often 
found  in  tfce  iUlta^  webs.**  .Yet  one.weuld  aumpoBtf 
thai  insects  woaU  fly.  high  at  all  times  in  .the  aoanap 
iniserene  warm  veather. ,  Pertnjpt  tbie  flight  of  bodm 
particalac  species  constttating  aiaviourite  ftod  of  oUr 
little  diarioteers'-rthe  gnats^  for .  in^tanee,-  which  we 
have  seen  sometimes  rise  in  cionds  into  the  air^-^may 
at  these  times,  take  ph&ce ;  or  the  species  of  spiders  that 
are  most  given  to  these  excursions^  nay  notabouud  in 
their  young  state-^when  only  they  can  fly-^«t  other 
seasons  of  the  year. 

Whether  the  same  speicies  that  cover  the  earth  with 
their  wdbs  profluce.those  that  fiU  the  air,  is  to  be  oqp 
iiext  inqnfary.  Did  the  appearanceof  the  one  always 
succeed,  that  of  the  other,  this  might  be  r<3a8omUy  con? 
Mnded  :-^but  ihe  former,  as' I  hitely  observed  tp  you^ 
often  occurs  without  being  followed  by  the  latter.  Yet^ 
since  it  should  .seem  thattheamalgossamer,  though  it 
does:  not  always  follow  it,  is  always  preceded  by  the 
terrestrial,  this^warraiits  a  conjecture  that  diey  may  lie 
synonymous.  Two  German  authors, '  Bechstein  ^  and 
Strack"^,  have  described  the  spider  that  producer  goiBsa** 
mer  in  Germany  under  the  nameof  jtfr^iiiea  obf^xtrix^. 
But  it  is  not  clear,  unless  tbey  have  de^ribed  it  atdif« 
ferent  ages,  when  spiders*otlen  gr«pitiy  change  their 
appearance,  that  they  mean  the  same  ^eeres.  The 
former  describes  his  as  of  the  sizeof  a  small  pin's  head, 

a  Ray's  Ltlters^  42.     Lister  De  JraneiSy  8 .        b  Vol.  I.  2d  Ed.  1 15. 
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Mkk  it%i%ht:e]f«  i|iqp09ed  ;iii >  ^ircle»  bliviAgBblackr 
bf!«w3».b0^ ^MVight^yeMim iegs :  while ^Dr.  Straick 
r(qp#es9nt0  his^.  obtexirixw  tabre  than  two  lines  io 
length ;  eyes  fii^ar  iq  Hi  square,  and  two  m  0ach  ]«ju}^ 
touebiag  eae^  other ;  thorax  deep  brown  with  ps^er 
strjeaks ;  abdomen  betow  dull  white,  above,  dark  cop^ 
per  browPv^i^h^  dentatedlvhit^  $pot  ruiining  Iqagir 
tiid^n»l]y  down  the  middle.  The  first  of  these,  if  di* 
stiQcl,  as  J  swpect  they  are,  agrees  very,  well  with  the 
yoiuig  of  one  wbioh  leister  observed  as  remarkable  ^f 
taking aerilal  flights^;  anA  wbiih  I  hiiveymost  usUfUy 
seen  so  engag0d.  *  The  other  may  possibly  be  thatbe^ 
fore  noticed,  which  bet* found  in. sach  infinite  numbers 
in  Canpbridgei^ire  ^.  Jf  this  conjectul^  be  €ori?ect>  :ijt 
will,  prove  that  the  same  species  first  producetbf^  gofi^ 
gamer  that  covers  the  ground,  and  then,.8hootuigQtber 
threads,,  mount  upon^  them  into*  the  air. 

My  last  qn^ry  was,  What  causes  these  webs-  vltif 
mately  to  Ikll  to  tb^  earth  ?  -  Mr  J  White's  obsent^atioto 
will  I  think  furnish  tbe.best  answer.  5^  Ifthe.spidsr^ 
b^ye  the  power  of  ^coiling.up-tbeir  w^bs  in.  the  air^^  m 
]>r.  Lister,  affirms,  then  when  they  beppme  bea^vrier-^ban 
th^  airth^y  will.feU''/'  The  more  expaoded'tbe.wob^ 
the  lighter  and  ^ore  bujptyant,  and  the  more  coodeosed^ 
the  heayier  it  must  .be. 

I  trust  yon  will  i|Uow  fr^Yn  thiti  m^sa  of.eviden^^ 
that  the  English  ^racAiio^^>f^-r*m^yI;cointhiater|ii.^ 
r—.were;  correct  in  theinacdouitt  of  ^s  singular  pbeV 
nomenon ;  a«d  think,  withme,  tbiit  l^lwiinmerd^  ^M 
however  admits  that  spiders  sail  W, their.  :weh»>,^:iand 
nfter  ,him  JD0  Geer,  y^ere.  rather;ba«ty.  whf  n  they  fltig- 
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matized  the  discovery  that  these  animals  shoot  their 
l¥ebd  into  the  air,  and  so  take  flight,  as  a  strange  and 
unfounded  opinion*.  The  fact,  though  so  well  authen- 
ticated, is  indeed  strange  ^and  wonderfiil,  and  affords 
another  proof  of  the  extraordinary  powers,  unparal- 
leled in  the  higher  orders  of  animals,  with  which  the 
Creator  has  gifted  the  insect  world.  Were  indeed 
man  and  the  larger  animals^  with  their  present  pro- 
pensities, similarly  endowed,  the  whole  creation  would 
soon  go  to  ruin.  But  these  almost  miraculous  powers 
in  the  hands  of  these  little  beings  oidy  tend  to  keep  it 
in  ohler  and  beauty.  Adorable  h  that  Wisdom,  Power, 
and  Goodness,  that  has  distinguished  these  next  to 
nothings  by  such  peculiar  enddwments  for  our  preser- 
vation as  if  given  to  the  strong  and  mighty  would 
work  our  destruction. 

After  the  foregoing  marvellous  detail  of  the  aerial 
excursions  of  our  insect  air-balloonists,  I  fear  you  will 
think  the  motions  of  those  which  fly  by  means  o(  wings 
less  interesting.  You  will  find,  however,  that  they  are 
not  altogether '  barren  of  amusement.    Though  the 

■s. 

wings  are  the  principal  instruments  of  the  flight  of  in- 
sects, yet  there  are  others  siAsidiary  to  th^m,  which  I 
shall  here  enumerate,  considering  them  more  at  large 
under  the  orders  to  which  they  severally  belong.  These 
are  wing-cases  (£/^^ra,  Tegminay  Rud  Hetnelyira); 
winglets  (Alulce);  poisSrs  (Halteres);  toilets  (Caudu* 
Ice);  booklets  (Hamuli);  base-covers  (Tegulas),  &c» 
Besides,  their  to'&,  legs^  and  even  antennamssist  them, 
in  some  instances,  in  this  motion. 
'   As  mngs  are  common  to  almost  the  whole  class,  I 

»  Swvnm.  mi,  Nat.  Ed,  HiU.  i,  S4.     De  Geer,  vH.  190. 
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shall  coBsicler  their  structure  here. .  Every  wing  con* 
sists  of  two  membranes,  more  or  less  transparent,  ap- 
plied to  each  other  r  the  upper  membrane  being  very 
strongly  attached  to  the  nervures  (Neuras),  and^the 
lower  adhering  more  loosely,  so  as  to  be  separable 
from  them.  The  nervures*  are  a  kind  of  hollow  tube, 
< — above  elastic,  hQrnY,.and  convex;  and  flat  and 
nearly  membranaceous  below,-— -which  take  their  origin 
in  die  trunk,  and  keep  diminishing  gradually,  the  mar- 
ginal ones  excepted,  to  their  termination.  The  ves- 
sels contained  in  the  nervures  consist  of  a  spiral  thread, 
whence  they  appear  to  be  air-vessels  communicating 
with  the  tracheie  in  the  trunk. — ^The  expansion  of  the 
wing  at  the  will  of  the  insect  is  a  problem  that  can 
only  be  solved  by  supposing  that  a  subtile  fluid  is  intro- 
duced into  these  vessels,  which  seem  perfectly  analo- 
gous to  those  in  the  wings  of  birds ;  and  that  thus  an 
impulse  is  communicated  to  every  part  of  the  organ, 
sufficient  to  keep  it  in  proper  tension.  We  see  by  this 
that  a  wing  is  supported  in  its  flight  like  a  sail  by  its 
cordage  ^.  It  is  remarkable  that  those  insects  which 
keep  the  longest  on  the  wing,  the  dragon-flies  (Libels 
lulidas)  for  instance,  have  their' wings  most  covered 
with  nervures.  The  wings  of  insects  in  flying,  like 
those  of  other  flying  animals,  you  are  to  observe,  move 
vertically  or  up  and  down. 

.  In  considering  the  flight  of  insects,  I  shall  treat  of 
that  of  each  order  separately,  beginning  with  the  Co^ 

a  French  naturalists  use  this  term  (nervure)  for'  the  yeins  of  win^, 
leaves,  &c.,  restricting  nerve  {nerf)  to  the  ramifications  from  the  bn^in 
^i^d  spinal  marrow.  We  have  adopted  the  term,  which  we  express  ia 
l^atin  by  neural  from  the  Greel^  9W^n  b  Jurine  Hipnenopt,  19. 
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leoptera  or  beetles.  •  Thdr  subsidiary  {figtrttttmnte  of 
flight  are  their  wing-eases  (Efyira),  and  in  oneinslaoie^ 
winglets  (Aluke).  The  former  ^-^whicb  in  Bomeare^  of 
ahard  horny  substance,  and  in  others  are  soften 'and 
more  like  leather,  though  they  are  kept  immov^^aMe  is 
iiight,  are  probably,  by  their  resistance  to  the  air,  not 
without  their  ufie  on  this  occasion.  The  winglets  are 
small  concavo^onvex  scales,  of  a  stiff  membranaceous 
substance,  generally  fringed  at  their  extremity^.  I 
know  at  present  of  only  one  coleopterous  insect  that  haf 
them  {Dytiscus  margmahs^  L.)<  They  are^^o^mider 
the  elytra  at  their  base.  Their  use  is  mi]kn<nrn  ^ '  but 
it  may  probably  be  connected- with  thefr  fligiit/  The 
wings  of  beetles^,  are  usually  very  ample,  often  of  a 
substance  between  parchment  and  membrane.  The 
nervure?  that  traverse  and  extend  tliem,  ^thot^hnot 
numerous,  are  stronger  and  larger  thaii  those  in  ithe 
wings  of  insects  of  the  other  orders,  and  are^o  dispersed 
as  to  give  perfect  tension  to^the  organ.  When  atnrsi 
— except  in  Molorchus^  'Artvactoeetus^  Nef^Mii^  and 
some  other  genera- — they  are  foMed-tra^sversely  under 
the  elytra,  generally  near 4he  middle,'  with*a4litpnd 
longitudinal  fold,  but  eccai>ioRaliyiieartbeieiitr^miiy''; 
When  th^y  prepare  for  flight,  their  anteiHi8s4>eiug  •set 
eut,  the  elytra  areopea^  so  as  to:  form  an  an^le  .with 
the  body  and  admit  the  free -play  of  thevwings/andifliey 
then  fly  off,  striking  the  air^by  theverdcai  motion,  of 
these  organs,  the  elytra  all  ihO'  jw^hile  ronatmng  :im«* 
(iioveable.   During  their  flight  the  bodies  of  insects  of 

a  Plate  X.  f  ig.  1.     b  Platf  XXII  I.  Fig.  6.  a.    c  PtATfc  X.  Fig.  4. 
«1  In  Plaxji  XXI 1 1.  Fig.  5.  the  wings  of  DjfHsciu  marginalia  are  re* 
pre^enCc^  a«  tbey  appear  when  foiiled. 
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tiiifc  ovder,t  as.'&r^as'I'vhanre^dbBervetdilietti^  are  alwa]f« 
<n  A^poBilkih  aearly  vertica),  tvhich  giv^  td  the  larger 
iBovIs^  the  staig«be0tle ; for  inetaiusef  a  ver^  ^singti&ir  ap^ 
Ipearanfe;  Oiivier,  probably  baTiBgYom^  of  &e  larger 
«iid:  beBvier  beetliefa  ia  his  eyey  affirmis  that  the  ^kigB 
^finsedts'of  thia  order  tire  not  usually  proportionM  to 
<the  weight  of  their  bodies,  ^aadrthat  the  muecukir  apt* 
<flaTatua  thM:  bio ves  them  is  defteifeBi  in'  force;  In  eoi»- 
«jeqHeiieejof' #hieh^'. he  observe^  "ibey-takefllghtintii 
<lifficulty,  tand  fly  very  ^  badly.  (  The  strokes  of  their 
wings  being  fi^eqaent,.and  their  flight  short,  uncertain, 
jhee?y,' and*  laborious;  they«an  use 'their  wings  .only  in 
'Wjbry^e^Sm  iWesUhier,  the  least' wind  beating  them  ddWB. 
Yet  he  allows  thaik  ethers,  whose  body  is  lighter^  rise 
into  the  iair  and  fly  with. ^  Uttle  more  ease ;  especially 
wfonthei^weatheris  warm  and  dry,  their -flights  faow<- 
^irer-being. short,  though' frequents  He  asserts  alsci, 
tbat^no  ecrfeopteroos  insect  can  fly  against  the  wind*. 
These  obssHrktiOng  inay  hold  perhaps  with  respect  io 
•many  species*  but  they  will'  by  no  means  apply  gene* 
rally.  The  cockchafer  (Jlfe/o/offfA/ivtf^arti),  if  thrown 
tiito  the  air  in  the  eyehing^  its  time  of  flight,  will  take 
wing  before^  it  falls  to  the  ground.  The  common,  dimgw 
ehafer  (JScortito2fr.^rr(m»wi)-^wheeIing  from  side  to 
side  IfkJB  the'  tcaaible-bee— ^Aies  with  great  raptdiiry  and 
force,  and, » with' all  its  dUiig-devoiii*ing  confederates, 
iltrects«ts  flight  \Tith' the Vntmost  certainty,  and  proba^^ 
bly  often. against: the  wind,  to  its  food.  The  rdot-de* 
vourecs  or  tree-chafers  (Jtfe/otoitrta,  JETaplia^&c.)  siip- 
fiorl  themselves,  like  swarmiog-bees,  in  the  air  and  over 
^e  (isees, %ing roimd-inall  directioHB*  The Stapli^li^ 
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nidas  and  Donaciasj  in  warm  weather,  fly  off  from  ttietl' 
•tatidn  with  the  utmost  6a9e;-^their  wings  are  uw 
Iblcled,  and  they  are  in  the  air  in  an  instant,  especially 
the  latter,  as  I  ha?e  often  found  when  1  have  attempted 
to  take  them.  None  are  more  rema^kabl^  for  this  than 
the  Cidudelasy  which,  however,  taking  very  short  flight&y 
are  as  easily  marked  down  as  a  partridge,  and  afford  as 
mnch  amusement  to  the  entomologist,  as  the  latter  to 
the  sportsman.-— It  is  to  bp  observed  that  many  insects 
in  this  order  have  no  wings,  and  the  female  glow 
worms  neither  wings  nor  elytra. 

Many  persons  are  not  aware  that  the  insects  of  the 
next  order,  the  Dermapteroj  can  fly :  but  earwigs  {For* 
Jicula)j  their  size  considered,  are  furnished  with  very 
ample  and  curious  wings,  the  principal  nervures  of 
which  are  so  many  radii,  diverging  from  a  common 
point  near  the  anterior  margin.  Between  these  are 
others  which,  proceeding  from  tke  opposite  roargiu, 
terminate  in  the  middle  of  the  wing*.  These  organ^r, 
when  tit  rest,  are  more  than  once  folded  both  trans* 
versely  and  longitudinally. 

Wings  equally  ample,  forming  the  quadrant  of  a 
circle,  and  with  five  or  six  nervures  diverging  from 
their  base,  distinj^uish  the  sirepsipterous  tribe.  When 
unemployed  these  are  folded  longitudinally.  II  is  not 
easy  to  ascertain  the  use  of  their  spurious  elytra,  which 
are  fixed  at  the  base  of  the^r  anterior  legs;  but  pos" 
sibly  they  may  be  serviceable  in  their  flight*. 

Probably  in  the  next  order  (Orihoptera)^  the  Teg" 
minaj  or  wing-covers — since  they  are  usually  of  a  mueb 
thinner  substance  than  elytra — assist  them  in  flying: 

a  Platb  X.  Fio<  5.  >    b  Platb  II.  Fig.  K 
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They  are  however  4]uite  covered  by  irregular  reticu'* 
lations,  produced. by  various  oerVures  sent  forth  by. 
the  loDgitudioal  ones,  and^ninning  in  all  directions. 
When  at  resi  the  inner  part  of  one  laps  over  that  of 
the  other  ^ :  but4n  different  genera  there  is  a  singular 
variationin  thiscirpumstance.  Thus  in  Blatia^  Phasmaj 
and  male  Locu^st^y  and  generally  speaking,  but  not  in- 
variably, in  Gr^llusj  F.  and  Truxalisy — the  left.elytrum 
laps  over  the  right :  but  in  Mantis^  F. ;  ManHspayLoiir. ; 
somefenialeZ/OCtrjto;  Acheia;  and  GryllotalpayJjBitr,^; 
the  right  is  laiJover  the  left.  The  wings  in  this  <»rder^ 
though  always  ample  and  larger  than  .the  tegmina,  do 
not  invariably  form  a  quadrant  of  a  circle,  falling  often 
short  of  it.    They  are  extended  by  means  of  nervures, 
which,  like  so  many  rays,  diverge  from  the  base  of  the 
wing,  and  are  intersected  alternately  by  tran^erse 
ones,  which  thus  form  quadrangular  areas,  arranged 
like  bricks  in  a  wall.    When  at  rest,  they  are  longitu- 
dinally folded.    The  flight  of  these  insects,  as  far.as  it 
has  been  observed,  much  resembles,  it  is  said,  4{^at  of 
certain  birds.    Ray  tells  us  that  both  sexes  of  the 
hou8e-cricket(^eAeto  doniesiicay  F.)  fly  w^th^an  undu- 
lating motion,, like  a  woodpecker,  alternately  ascend- 
ing with  expanded  wings,  and  descending  with  folded 
ones  ^.  The  field-  and  mole-crickets  {Acheta  campestris 
and  GrjfUotalpay  F.),  as  we  learn  from  Mr.  White  % — 
and,  since  the  structure  of  their  wings  is  similar,  pro- 
bably the  other  Ortht^tera^-^fij  in  the  same  way. 

Hemipteraus  m9eci%y  with  respect  to  their  JTeme^- 
truy  may  be  divided'  into  two  classes.  Those  in  which 
they  are  all  of  the  same  substance*- varying  from  mem- 

a  Plate  X.  Fic.  %,  b  Hist.  Int.  63.'         c  jfai*  HiH.  ii .  S?. 
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b^ile foia  leMftery  or  hbr&y  crust* — 'aiidttose in  which 
tbie  kise  and  the  apex  are  of  dfifferetii  safoslancefi;  tlie 
filrdt  b^ing'  gei^ei^alty  edrneoits,  and' tlK.  latter  membra- 
ilac€N>iis^.  The  former  division  indndes  tbe  Gteadkuhs; 
Aphis;  Ckermes;  Thrips;  and  Coccw*;-rand  the; letter 
the  dmkidcBy  comprehending  beside  ithe  Linnteait  ge-' 
nas  Cfme^,  Noion^cta;  Sigafa;  Ntp&\  R^katra;  and 
Norueoris  of  F^hricim,  The  posterior  tibifie  of  soitie''Of 
tfci^  last  division  {Lt/gteu^  phyUopm^fSli&teus^Si^:^  F.) 
dre  Airnisihed  on  each  side  with  a  foltaceo^s'proces^--^ 
which  may  act  the  part  of  out-riggere^  and  lasdist them-in* 
thieir  flight^.    I  can  give  you  iAO'particulai-iiffcrBdatiod 
widi  respecito'the  aerial  moTemcnts  of 'thb  insects  of 
this  order ':  the  Biriti^'  specie  tfaatbslUhg  to  it  ar^ 
g(eneraHy  ^"minute  that  it  is  not  easy  io*  trdce.  them 
with  the  naked  eye ;  and  unliess  scnne  kind  optidaii, 
ifrhicb  is  much  to  .be -wished,  wooM  invent  aitilescope^ 
by  which  the  proceedings  of  insects  could  be<ekamined 
at  a  distance,  there  4s  no  other  way  dfsti^ih^  tftemi 
The  four  wings  .of  (he  next  orde^,  the  Trickofierm 
or  ^case-worm  flles^  both  in  their  shape  aiAd-  nenntres 
resemblief  thbde  of  ibatiy  motbs^;  only  Instead  of  scales- 
t^iey  are  trsaally  covered  with  hairs,  aod  the  und^r 
wings,  which  are  largei:^  than  the  appear,  foh)  Ibngitu- 
dinaliy.    Some  ^f  theefe  fKes,  i  have  ofaserred,  move 
in  a  direct  line',  with  their  legs  b^  out,  which  hiakes 
thei$  look  as  if  they  were  walking  in- the  air.    In  fly- 
ing they  often  ap^ly  their  ahtenn®'  in  each  other, 
stretching  tbe'm  <o\xi  'Straight,  and  thiis  probably  are 
assisted  ill  their  motion:  ' 
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l^iie  lucpidoptera  yai?y  so  infinitely  in  tW  sb^pe,  com-^ 
|>arative  magnitude,  aiid  appendages  of  their  wing% 
that  I  should  detain  you  too  long  did  I  enlarge  lipon  so 
multifarious  a  subject.  I  shall  therefore  only  observe^ 
that  one  species  is  described^  both  by  Lyonet  and  De 
Geer*  (Phalcena  hexaptera^  F?),  as  having  six  wings  |^ 
lor  besides  the  four  ordinary  ones/it  has  a  winglet  (Alula) 
attached  to  the  base  ot  the  loirer  one,  and  placed^  when 
the  wings  are  folded,  between  it  and  the  uppers  These 
organs  in  this  order  you  know  are  covered  with  scales 
of  various  shape ^.  Their  nervurea^are  diverging  rays^ 
which  issue  either  frond  a  basal  area  or  from  the  base 
itself,  and  terminate  in  the  exterior  margins  The 
wings  of  many  i[nale  butterflies,  ha  wk-moths,  and  nfoths^ 
jure  distinguished  by  a  remarkable  apparatus,  noticed 
by  De  Geer,  and  since  by  many  other  ns^turalists^,  foi* 
keeping  them  steady  and  underanged  in  their  flight* 
The  uppet  wings,  on  theil'  iinderside  near  their  base^ 
'  have  a  minute  process,  bent  into  a  hook  (Ilamus)^^nd 
tpvered  with  hairs  and  scales.  In  this  hook  one  or 
inore  bristles  (  Tendo)^  attached  to  the  base  of  the  nnder 
.wing,  have  their  play.  When  the  fly  unfolds  its  wings^ 
the  hook  does  not  quit  its  hold  of  the  bristle,  which 
moves  to  and  fro  in  it  as  they  expand  or  closer  The 
females,  vrhi^h  seldom  fly  far,  oftenhave  the  bristles, 
but  never  the  hook.  The  hairy  tails  of  gome  insects, 
Sesia^  F;,  belonging  txitbe  hawk-moth  tribe,  are  ex^ 
panded  when  they  fly,  90  as  to  form  a  kind  of  rudder, 

»-  ■  »  , 
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ivhich  enables  them  to  steer  tbeir  course  with  more 
certainty. 

The  insects  of  this,  and  of  every  other  order,  except 
the  Coleoptera,  fly  with  their  bodies  in  a  horizontal 
position,  or  nearly  so.  As  their  wings  are  usually  so 
ample,  we  need  not  wonder  that  the  Lepidoptera  are 
excellent  fliers.  Indeed  tbev  seem  to  flit  untired  from 
flower  to  flower  and  frdihi  field  to  field ;  impelled  at 
one  while  by  hunger,  and  at  another  by  love  or  roater« 
nal  solicitude. — The  distance  to  which  some  males  will 
fly  is  astonishing.  That  of  one  of  the  silk- worm  moths 
{Bombyx  Paphia^  F.)  is  stated  to  travel  sometimes 
more  than  a  hundred  miles  in  this  way  ^. — Our  most  beau- 
tiful butterfly,  the  purple  emperor  {PapiKo  Iris^  L.), 
when  he  makes  his  first  appearance  fixes  his  throne  on 
the  summit  of  some  lofty  oak,  from  whence  in  sunny 
days,  unattended  by  his  empress,  who  does  not  fly,  he 
takes  his  excursions.  Launching  into  the  air  from  one 
of  the  highest  twigs, .  he  mounts  often  to  so  great  a 
iieiglit  as  to  become  invisible.  When  the  sun  is  at  the 
m(eridian  his  lofUest  flights  take  place ;  and  about  four 
in  the  afternoon  he  resumes  his  station  of  repose ^.^— 
The  large  bodies  of  hawk-moths  {Sphinx y  P.)  are  car- 
ried by  wings  remarkably  strong  both  as  to  nervures 
and  texture,  and  their  flight  is  proportionably  rapid 
and  direct.  That  of  butterflies  is  by  dipping  and  rising 
alternately,  so  as  to  form  a  zig-zag  line  with  vertical 
angles,  which  the  animal  often  describes  with  a  skipv 
ping  motion,  so  that  each  zig-zag  consists  of  smaller 
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(tnes.  This  doubtless  renders  it  more  difficult  for  tbe 
birds  to  take  tbem  asithey  fly;  and  thus  the  male^ 
when  paired,  often  flits  away  with  the  female* 

Amongst  the  Neuropterous  tribes  the  most  conspi* 
cttous  insects  are  the  dragon-flies  (Xiie//ti/tVte),  which 
— their  metamorphosis,  habits,' mode  of  iife,  and  charac- 
ters considered — form  a  distinct  natural  order  of  them* 
selves*  Their  four  wings,  which  are  nearly  equal  in 
size,  are  a  Complete  and  beautiful  piece  of  net^work, 
resembling  the  finest  lace,  the  meshes  of  which  ar6 
usually  filled  by  a  pure,  transparent,  glassy  membrane. 
In  two  of  the  genera  belonging  to  this  tribe,  the  wings^ 
when  the  animal  is  at  rest,  are  always  expanded,  so 
that  they  can  take  flight  in  an  instant,  no' previous  uti« 
folding  of  these  organs  being  necessary.  In  Agrion^ 
the  other  genus  of  the  tribe,  the  wings  when  they  re-* 
pose  are  not  expanded.  I  have  observed  of  these  in- 
sects, and  also  of  several  others  in  different  orders, 
that  without  turning  they  can  fly  in  all  directions-^ 
backwards,  and  to  the  right  and  left,  as  well  as  for- 
wards. This  ability  to  fly  all  ways,  without  having  to 
turn,  must  be  very  useful  to  them  when  pursued  by  a 
bird.  Leeuwenhoek  once  saw  a  swallow  chasing  an 
insect  of  this  tribe,  which  he  calls  a  Mordella^  in  a  me* 
nagerie  about  a  hundred  feet  long.  The  little  crea- 
ture  flew  with  such  astonishing  velocity— to  the  right 
*— to  the  left — and  in  all  directions— that  this  bird  of 
rapid  wing  and  ready  evolution  was  unable  to  overtake 
and  entrap  it ;  the  insect  eluding  every  attempt,  and 
being  generally  six  feet  before  it*.  Indeed,  such  is  the  . 
power  of  the  long  wings  by  which  the  dragon- flies  are 
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di$tiDguisliedy  particularly  in  JEshna  and  Libellula^vaiAf 
BUch  the  force  of  the  muscles  that  move  them,  that  they 
seem  never  to  be  wearied  with  flying.  I  have  ob- 
served ohe  of  the  former  genus  sailing  for.  hours  over 
a  piece  6fwater«— sometimes  to  and  fro,  and  sometimes 
wheiBling  from  side  to  side ;  and  all  the  while  chasing, 
capturing,  and  devouring  the  various  insects  that  came 
athwart  its  course,  or  driving  away  its  competitors — 
without  ever  seeming  tired,  or  inclined  to  alight. 
Another  species  (JEshna  variegata)  very  common  in 
ktnes  and  along  hedges,  which  flies  like  the  Ortho^ 
piera^  in  a  waving  line,  is  equally  alert  and  active  after 
its  prey.  This,  ho^vever,  often  alights  for  a  moment, 
and  then  resumes  its  gay  excursive  flights.  The  spe. 
cies  of  the  genns  Agrion  cut  the  air  with  less  velocity ; 
but  so  rapid  is  the  motion  of  their  wings,  that  they  be-^ 
come  quite  invisible.  Hawking  always  about  for  prey^ 
the  Agrions,  from  the  variety  of  the  colours  of  different 
individuals,  form  no  uninterestitig  object  during  a  sum- 
mer stroll.  With  respect  to  the  mode  of  flight  of  the 
other  neuropterous  tribes  I  have  nothing  to  remark ; 
for  that  of  the  Ephemerce^  which  has  been  most  noticed^ 
I  shall  consider  under  another  head. 

The  next  order  of  insects,  the  Hymtnopttra^  attract 
also  general  attention  as  fliers,  and  from  our  earliest 
years.  The  ferocious  hornet,  with  its  trumpet  of  ter- 
ror; the  intrusive  and  indomitable  wasp;  the  booming 
arid  pacific  humble-bee,  the  frequent  prey  of  merciless 
«chool-boys ;  and  that  universal  favourite,  the  indits- 
trioU^  inhabitant  of  the  hive,— all  belonging  to  it,'-^are 
^.miliar  lo  every  one.  And  in  summer-time  there  is 
scarcely  a  flower  or  leaf  .in  field  or  garden,  wbi^h  \% 


not  visited  by  %omti  of  its  numeroiis  tribes.  The  foiiv 
wings  of  these  insects,  the  upper  pair  of  which  Are 
larger  than  the  under,  vary,  much  in  their  nervures. 
From  the  saw^lies  (7eii^AreJt»((te),.  whose  ^t^ings  are 
nearly  as  much  reticulated  as  those  of  some  Neuron 
pteruy  to  the  minute  Chalcis and PsiluSjin  which  these 
organs  are  without  nervures,  there  is  every  interme^ 
diate  variety  of  reticulation  that  can  be  imagined^.  It 
has  been  observed,  that  the  nervures  of  the  wings  are 
usually  proportioned  to  the  weight  of  the  insect.  Thus 
the  saw-flies  have  generally  bodies  thicker  than  those 
of  niost.  other  Hymenopteta^  while  those  that  have 
fewer  nervures  are  more  slender.  This,  however,  does 
not  hold  good  iii  all  cases — so  that  the  dimensions  and 
cut  of  the  wings,  the  strength  of  their  nervures,  and 
the  force  of  their  muscles,  must  also  be  taken  into  con* 
sideiation.  The  wings  of  many  of  these  insects  when 
expanded,  are  kept  in  the  same  plane  by  means  of 
small  hooks  (Uamuli)  in  tllb  anterior  margin  of  the 
under  wing,  which  lay  hold  of  the  posterior  margin  of 
the  upper ^.  Another  peculiarity. also  distinguishes 
them.  Base-covers  (Tegulas)y  or  small  concavo-convex 
shields^  protect  the  base  of  the  wings  from  injury®,  or 
displacement 

The  most  powerful  fliers  in  this  order  are  the  humble- 
bees,  which,  like  the  dung-chafers  ( Scarabceus)^  traverse 
the  air  in  segments  of  a  circle,  the  arc  of  which  is  alter- 
nately to  right  and  left.  The  rapidity  of  their  flight  is 
so  great,  that  could  it  be  calculated,  it  would  be  found, 
the  site  of  the  creature  considered,  far  to  exceed  that 
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of  any  bird. — ^The  aerial  movements  of  the  bive-bee 
are  more  direct  and  leisurely.  When  leaving  the  hive 
for  an  excursion,  I  have  observed  that  as  soon  as  they 
come  out  they  turn  about  as  if  to  survey  the  entrance, 
and  then  wheeling  round  in  a  circle,  fly  off.  When 
they  return  to  the  hive,  they  often  fly  from  side  to  side^ 
as  if  to  examine  before  they  alight.  When  swarming, 
the  heads  of  all  are  turned  towards  the  group  at  the 
mouth  of  their  dwelling;  and  upon  rising  into  the 
air  these  little  creatures  fly  so  thick  in  every  direction; 
as  to  appear  like  a  kind  of  net-work  with  meshes  of 
every  angle.  The  queen  also^  upon  going  forthj  when 
her  object  is  to  pair,  after  returning  to  reconnoitre^  be- 
gins her  flight  by  describing  circles  of  considerable  di- 
ameter, thus  rising  spirally  with  a  rapid  motion"^.  The 
object  of  these  gyrations  is  probably  to  increase  her 
chance  of  meeting  with  a  drone. — I  have  not  much  to 
tell  you  with  respect  to  the  flight  of  other  insects  of 
this  order,  except  that  a  spider-wasp  (Pompilus  fciatU 
cusy  F.)^  whose  sting  is  redoubtable,  and  which  ofteii, 
4vhen  we  are  in  the  vicinity  of  sandy  sunny  banks,  ac* 
companies  our  steps,  has  a  kind  of  jumping  movement 
when  it  flies. 

The  next  order,  the  Dipteray  consists  altogether  of 
two-winged  flies : — but  to  replace  the  under  wings  of 
the  tetrajpterous  insects,  they  are  furnished  with  poisers, 
and  numbers  of  them  also  with  winglets.  The  poisers 
iUalteres)  are  little  membranaceous  threads  placed 
one  under  the  origin  of  each  wing,  near  a  spiracle,  and 
terminated  by  an  ovaK  round,  or  triangular  button^ 
which  seems  capable  of  dilatation  and  contraction^ 
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The  animal  moves  these  organs  with  great  Tivacity, 
often  wben  at  rest,  and  probably  when  flying.  Their 
Mfinglets  (Aluke)  are  different  from  those  of  Dj/tiscus 
niarginalis,  and  the  moth  before  noticed.  Like  them, 
they  are  of  rigid  membrane,  and  fringed;  but  they  con- 
sist generally  of  two  concavo-convex  pieces  (some- 
times surrounded  by  a  nervure),  situated  between  the 
wing  and  the  poisers,  which,  when  the  insect  reposes, 
fold  over  each  other  like  the  valves  of  a  bivalve  shell; 
but  when  it  flies  they  are  extended.  The  use  of  neither 
&£  these  organs  seems  to  have  been  satisfactorily  asr 
certaihed.  Dr.  Derham  thinks  they  ai*e  for  keeping 
the  body  ^eady  in  flight ;  and  asserts,  that  if  either  a 
poiser  or  winglet  be  cut  off,  the  insect  will  fly  as  if  one 
side  overbalanced  the  other,  till  it  falls  to  the  ground ; 
and  that  if  both  be  cut  off,  they  will  fly  awkwardly  and 
unsteadily,,  as  if  they  had  lost  some  very  necessary 
part*^.  Shelver  cut  off  thewinglets  of  a  fly,  leaving 
both  wings  and  poisers,  but  it  could  no  longer  fly.  He 
next  cut  off  the  poisers  of  another,  leaving  the  wings 
and  winglets,  and  the  same  result  followed.  He  found, 
upon  removing  one  of  these  organs,  that  they  were  not 
properly  compared  to  balancers.  Obsek*ving  that  a 
common  crane-fly, (Ttjpti/a  crocata)  moved  the  knee  of 
the  hinder  tibia  in  connexion  with  the  wing  and  poiser, 
he  cut  it  off,  and  it  could  no  longer  fly :  this  last  ex- 
periment, however,  seems  contradicted  by  the  fact, 
which  has  been  often  obsei'vedj  that  the  insects  of  this 
genus  will  fly  when  half  their  legs  are  gone.  He  after- 
wards cut  off  both  its  poisers,- when  it  could  neither 
fly  nor  wiedk.     Hence  he  conjectures  that  the  poisets 
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are  connected  with  the  feet,  and  are  ait*-iiolderB'^.  I 
have  often  seen  flies  move  their  poisers  very  briskly 
when  at  rest,  particularly  Seioptera  vibransj  before 
mentioned.  This  renders  Shelver's  conjecture — that 
they  are  connected  with  respiration — ^not  improbabfe* 
Perhaps  by  their  action  some  effect  may  be  produced 
upon  the  spiracle  in  their  vicinity,  either  as  to  the 
opening  or  closing  of  it. 

There  are  three  classes  of  fliers  in  this  order^  the 
form  of  whose  bodies,  as  wcfU  as  the  shape  and  circum- 
stances of  their  wings,  is  different.  First  are  the  slen- 
der flies — ^the  gnats,  gnat-like  flies,  and  crane-flies 
(TipulidiB),  The  bodies  of  these  are  light,  their  wiiigs 
narrow,  and  their  legs  lon^,  and  they  have  no  wing- 
lets.  Next  are  those  whose  bodies,  though  slender, 
are  more  weighty — the  AsilidcBy  Conopsidwy  &c. ;  these 
hfive  larger  wings,  shorter  legs,  and  very  minute  and 
sometimes  even  obsolete' winglets.  Lastly  come  the 
flies,  the  MuscidcR^  and  their  affinities,  whose  bodies 
being  short,  tliick,  and  often  very  heavy,  are  ftirnished 
not  only  with  proportionate  wings  ,and  shorter  legs, 
but  also  with  conspicuous  winglets.  From  thfese  com- 
parative differences  and  distinctions,  we  may  conjec- 
ture in  the  first  place-^-since  t£ie  lightest  bodies  are 
furnished  with  the  longest  legs,  and  the  heaviest  with 
the  shortest — that  the  legs  act  as  poisers  and  rudders, 
that  keep  them  steady  while  they  fly,  and  assist  them 

in  directing  their  course^;  and  in  the  next — since  the 
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H^inglets  are  largest  in  the  heaviest  bodies,  and  alto- 
gether wanting  in  the  lightest — that  one  of  their  prin- 
cipal uses  is  to  assist  the  wings  wh^n  the  insect  is  flying. 

The  flight  of  the  Tipulicjan  genera  is  very  various. 
Sometimes,  as  I  have  observed,  they  fly  up  and  down 
with  a  zig-zag  course ;  at  others  in  vertical  curves  of 
smfttl  diameter,  like  some  birds ;  at  others,  a^in,  inliori^ 
zontal  carves : — all  these  lines  they  describe  with  a  kind 
of  skipping  motion.  Sometimes  they  would  seem  to  flit 
in  every  possible  way — upwards,  downwards,  athwart, 
obliquely,  and  sometiitii&s  almost  in  circles.  The  common 
gnat  {Culex  pipiens)  seems  to  sail  along  also  in  various 
directions.  The  motion  of  its  wings,  if  it  does  hot  fly 
like  a  hawk,  is  so  rapid  as  not  to  be  perceptible.  When 
the  crane-fly  (Tipw/fl  okracea)  is  upon  the  wing,  its 
fore-legs  are  placed  horizontally,  pointing  forwards^ 
and  the  four  hind  ones  stretched  out  in  an  opposite 
direction,  the  one  forming  the  prow,  and  the  other  the 
utem  of  the  vessel,  in  its  voyage  through  the  ocean  of 
air.  The  legs  of  another  iiisecft  of  this  tribe  (HirtCRa 
Mard)  all  point  towards  the  anus  in  flight,  the  long 
anterior  pair  forming  an  acute  angle  with  the  body  :-^ 
thus,  perhaps,  it  can  better  cut  the  air. 

I  have  often  been  amused  in  my  walks  with  the  mo- 
tions of  the  hornet-fly  (Asilus  crabfonfformis^ld.)^  be- 
longing to  the  second  division  just  mentioned.  This 
insect  is  carnivorous,  living  upon  small  flies.  When 
you  are  taking  your  ran)bles,  you  may  often  observe  it 
alight  just  before  yoii  ;-<-"as  soon  as  yoii  come  up,  it  flies 
a  little  further,  and  will  thus  be  your  ayant-houpier  for 
the  whole  length  of  a  long  field.  This  usually  takes 
place;  I  seem  to  have  observed,  when  a  path  lies  under 
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a  hedgt ;  and  perhaps  the  object  of  this  manoeuTre  may 
be  the  capture  of  prey.  Your  motiona  may  drive  a 
number  of  insects  before  you,  and  so  be  instrumeBtal 
ill  supplyftig  it  witl^  a  meal.  Other  species  of  the  ge- 
nus have  Jthe  same  habit. 

Th^  aerial  {Mrogress  of  the  fly  tribes  (MuscmcUb),  in* 
eluding  the  gad-flies  (CEstrus) ;  horse-flies  (Tabonas) ; 
carrion-flies  (Musca)^  and  many  other  genera — which 
constitute  the  heavy  horse  amongst  our  two-winged  fliers 
—is  wcmderfully  rapid,  and  usually  in  a  direct  line.  An 
anonymous  observer  in  Nicholson's  Jouma/*  calculates 
that,  in  its  ordinary  flight,  the  common  house-fly  {Musca 
domesHcaj  L.)  makes  with  its  wings  about  600  strokes, 
which  carry  it  five  feet,  every  second.  But  if  alarmed, 
lie  states  their  velocity  can  be  increased  six  or  seven* 
fold,  or  to  thirty  or  thirty-five  feet,  in  the  same  period. 
In  this  space  of  time  a  race-horse  could  clear  only  fiinety 
feet,  which  is  at  the  rate  of  more  than  a  mile  in  a  minute. 
Our  littjle  fly,  in  her  swiftest  flight,  will  in  the  same  space 
of  time  go  more  than  the  third  of  a  mile.  Now  comr 
pare  the  infinite  difference  of  the  size  of  the  two  animals 
(ten  millions  of  the  fly  would  hardly  counterpoise  one 
racer),  and  how  wonderful  will  the  velocity  of  this  mir 
nute  creature  appear !  Did  the  fly  equal  the  race-horse 
in  size,  and  retain  its  pre8e^t  powers  in  the  ratio  of  its 
magnitude,  it  would  traverse  the  globe  with  the  rapi* 
dity  of  lightning. 

It  seems  to  me,  that  it  is  not  by  muscular  strength 
alone  tfiat  many  insects  are  enabled  to  keep  so  long 
upon  the  wijig.  Every  one  who  attends  to  them  must 
Jiave  noticed  Jthat  the  velocity  and  duration  of  their 
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rf  the  sun. 

Ilie  liftfiiier  aad  more  unclouded  his  beam,  the  mora 
insects  s^re  there  upon  the  wing,  and  every  diurnal  spe- 
cies seems  fitted  for  longer  or  more  frequent  excur- 
sions* As  these  animals  have  no  circulating  fluid  ex- 
cept the  air  in  their  tracheae  and  bronchi^e,  their  loco- 
motive powers,  with  few  exceptions,  must  depend  alto- 
^tfaer  upon  the  state  of  that  element.  When  the  ther- 
mometer descends  below  a  certain  point  they  become 
toipid,  and  when  it  reaches  a  certain  height  they  re- 
vive; so  that  the  air  must  be  regarded,  in  some  sense, 
as  their  bloody  or  rather  the  caloric  that  it  contains ; 
which  when  conveyed  by  the  air,  it  circulates  quickly 
in  them,  invigorates  all  their  motions,  enters  into  the 
muscles  and  nervures  of  their  wings,  maintaining  their 
tension,  and  by  the  greater  or  less  rapidity  of  its  pulsa- 
.tions  accelerating  or  diminishing  their  action. 

Having  given  you  all  the  information  that  I  can  col- 
lect with  respect  to  the  motions  of  perfect  insects  in  the 
air,  I  must  next  say  something  concerning  their  mode3 
•of  locomotion  in  or  upon  the  water.  These  are  of  two 
kinds,  szoimming  and  walking.  Observe — I  call  that 
movement  swimming,  in  which  theaninlal  pushes  itself 
along  by  strokes — ^while  in  walking,  the  motion  of  the 
legs  is  not  different  from  what  it  would  be  if  they  were 
on  land.  Most  insects  that  swim  have  their  posterior 
legs  peculiarly  fitted  for  it,  either  hy  a  dense  fringe  of 
hairs  on  the  shank  and  foot^  as  in  the  water-beetles 
{DytiscmYy  or  the  water-boatmen  (iVb/oi?ec/a);  or  by 
having  their  terminal  joints  very  much  dilated — as  ia 
the  whirl  wig  {Gyrinus) — so  as  to  resemble  the  paddle 
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of  an  oar*.  When  the  Dytisci  rise  to  the  surfiice  6> 
^e  in  fresh  air — ^a  silver  bubble  of  which  may  often 
be  seen  suspended  at  their  anus — they  ascend,  as  ft 
should  seem,  merely  in  consequence  of  their  being  spe. 
eifically  lighter  than  the  water ;  but  when  they  descend 
or  move  horizontally,  which  they  do  with  considerable 
rapidity,  it  is  by  regular  and  successive  strokes  of  their 
swimming  legs.  While  they  remain  suspended  at  the 
surface,  these  legs  are  extended  so  as  to  form  a  right 
angle  with  their  body.  The  NoUmectm  swim  upon  their 
back,  which  enables  them  to  see  readily  and  seiate  the 
insects  tha^  fiill  upon  the  water,  which  are  their  prey. 
Sigara^  however,  a  cognate  genus  separated  from  iVp«- 
ionecta  by  Fabricius,  swims  in  the  ordinary  way«  As 
the  Gyrini  are  usually  in  motion  at  the  surface,  whirl* 
ing  round  and  round  in  circles,  itis  probable  that  their 
legs  are  best  adapted  to  this  movement.  They  dive 
down,  however,  with  great  ease  and  velocity  when 
alarmed.  The  common  water- bug  (Gerris  laeustrisy 
Latr.),  though  it  never  goes  under  watery  will  some- 
times swim  upon  the  surface,  which  it  does  by  strokes 
of  the  intermediate  and  posterior  legs ^.  These,  how* 
ever,  are  neither  fringed  nor  dilated,  but  very  long  and 
slender,  with  claws,  not  easily  detected,  situated  un^ 
der  the  apex  of  the  last  joint  of  the  foot,  which  covers 
and  conceals  them.  The  underside  of  their  body — as 
is  the  case  with  Elophorus,  F.,  and  many  otiber  aquatic 
insects^^is  clothed  with  a  thick  coat  of  gray  hairs  like 
satin,  which  in  certain^  lights  have  no  small  degree  of 
lustre,  and  protect  its  body  from  the  effects  of  the  water. 

a  Mr.  Briggs  obserret  that  this  insect  appears  to  move  aU  itft  legs  at 
iMice,  trltb  moderfal  rafridky^  by  which  mutioii  it  prodmesa  raili«tii% 
vibratioH  on  the  surface  of  the  water,  b  Pe  Geer^  HI.  3i4* 


Some  iHseets,  that  are  not  naturally  aquatic,  if  they 
fiill  into,  the  water  will  swim  very  well. .  I  dnce  saw  a  > 
kind  of  grasshopper  (Acrydium^  F.)i  which  by  the  pow- 
erful strokes  of  its  hind  legs  pushed  itself  across  a 
stream  with  great  rapidity.  ^ 

Other  insects  walk^  as  it  were,  in  the  water,  moving 
their  legs  much  in  the  same  way  as  they  would-  do  on 
the  land.    Many  smaller  species  of  water-beetles,  be- 
longing to  the  genera  IFydropbiluSy  Elophorusy  Hy* 
drcBfia^  PamuSy  Elmi^y  fee,  thus  win  their  way  in  the 
waves. — ^Thns  also  the  water-scorpion  (JVcpo)  pursues 
its  prey ;  and  the  little  water-mites  {Hydrachna)  may 
be  seen  in  every  pool  th«^  working  their  little  legs  with 
great  rapidity,  and  moving  about  in  all  directions.-^ 
Some  spiders  also  will  not  only  traverse  the  surface  of 
^fhe  waters,  but,  as  you  have  heard  with  respect  to  ohe*^ 
idescend  into  their  bosom.    There  are  other  insects 
moving  in  this  way  that  are  not  divers.    Of  this  kind 
are  the  aquatic  bugs  (Gerris  lacustrisy  Ht/droineira 
Stagnorumj  Velia  RiTHulorum^  &c.,  Latr.).    The  first 
can  walk^  run,  and  even  leap,  which  it  does-  upon  its' 
prey,  as  well  as  swim  upon  the  surface.    The  second, 
,  remarkable  for  its  extreme  slendemess,  and  for  its  pro- 
minent hemispherical  eyes — which,  though  they  are 
really  in  the  head,  appear  to  be  in  the  middle  of  the 

body — rambles  about  in  chase  of  other  insects, 'in  con- 
siderable numbers,  in  most  stagnant  waters.    The 

Velia  is.  to  be  met  with  chiefly  in  running  streams  and 
dnvers,  coursing  very  rapidly  over  their  waves.  *  The 
:|W4>  last  species  neither  jump  nor  swim. 

i  am  next  to  say  a  few  words  npon  the  motionf  of 
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kksUdciA  thdt  burrow,  eitber  to  conceal  themselves  6t 
their  young.  Though  the  latter  is  not  alwaj^s  a  Wo^ 
motion,  I  shall  consider  it  under  this  head,  to  preservci 
the  unity  of  the  subject.  Many  enter  the  earth  by 
means  of  fore  legs  particularly  formed  for  the  purposei 
The  flat^  dentated  anterior  shanks,  ivitb  slender  feet, 
that  distinguish  the  chafers  {Scarabttidte) — all  of  which 
in  their  first  states  live  under  ground,  and  many  occa- 
sionally in  their  last — enable  them  to  make  their  way 
eitber  into  the  earth  or  out  of  it.  Two  other  genera 
of  beetles  (Scarites  and  Clivma^  Latr.)*^  have  these 
shanks  palmated,  qr  armed  with  longer  teeth  at  theif 
a^itremity,  for  the  same  purpose.  But  the  most  re« 
markAble  burrower  amongst  perfect  insects  is  that  sin- 
gular animal  the  mole-cricket  (Gryllotalpa  vulgarts^^ 
Latr.)^*  This  creature  is  endowed  with  wonderful 
strength,  particularly  in  its  thorax  and  fore  legs.  The 
former  is  a  very  hard  and  solid  shell  or  crust,  covering 
like  a  shield  the  trunk  of  the  animal ;  and  the  latter  are 
uncommonly  fitted  for  burrowing,  both  by  their  strength 
and  construction.  The  shanks  are  very  broad,  and 
terminate  obliquely  in  four  enormous  dharp  teeth% 
like  so  many  fingers :  the  foot  ^consists  of  three  joints 
, — the  two  first  being  .broad  and  tooth-shaped,  and 
.pointing  in  an  opposite  direction  to  the  teeth  of  the 
shank ;  and  the  last  small,  and  armed  at  the  extremity 
with  two  short  claws.  This  foot  is  placed  inside  the 
shank,  so  as  to  resemble  a  thumb  and  perform  the  of- 
fice of  one*^.  The  direction  and  motion  of  these  hands^ 
a3  in  moles,  is  outwards;   thus  enabling  the  animal 

*  tk  Plate  XV.  Fie.  5.  b  Plate  II.  Fig.  «.   • 
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nu)$t  effectually  to  remove  the  earth  when  it  burrdws* 
By  the  help  of  these  powerful  instruments,  it  is  asto- 
iQishing  how  instantaneously  it  buries  itself.  This 
creature  works  under  ground  like  a  field-mouse,  raising^ 
a  ridge  as  it  goes ;  but  it  does  not  throw  up  heaps  like- 
its  namesake  the  mole.  They  will  in  this  manner  un« 
dermine  whole  gardei^s ;  and  thus  in  wet  and  swampy 
situations,  in  which  they  delight,  they  excavate  theit 
curious  apartments,  before  described. — The  field** 
cricket  (^cAeto  c«i»pcsim)  is  also  a  burrower,  but  by 
means  of  difierent  instruments ;  for  with  its  strong 
jaws,  toothed  like  the  claws  of  a  lobster,  but  sharper, 
in  heaths  and  other  dry^  situa^tions  it  perforates  and 
rounds  its  curious  and  regular  cells.  TheJiouse-cricket 
(A.domestica)y  which,  onaccountof  the  softness  of  the 
mortar,  delights  in  new-built  houses,  with  the  same 
organs,  to  make  herself  a  covered- way  from  room  to 
room,  butrrows  and  mines  between  the  joints  of  th6 
bricks  and  stones  S 

But  of  all  the  burrowing  tribes,  none  are  so  nume- 
rous as  those  of  the  order  JTymenoptera.  Wherever 
you  see  a  bare  bank,  of  a  sunoy  exposure,  you  always 
find  it  full  of  the  habitations  of  insects  belonging  to  it ; 
— and  besides  this,  every  rail  and  old  piece  of  timber  is 
with  the  same  view  perforated  by  them.  Bees ;  wasps ; 
bee-wasps  (Bembex) ;  spider-wasps  (Pompilus) ;  fly- 
wasps  {MdlinuSj  Cerceris^  Crabro)^  with  many  others, 
excavate  subterranean  or  ligneous  habitations  for  their 
young.  None  is  more  remarkable  in  this  respect  than 
the  sand* wasp  (Ammophilay  K.),  Or  as  it  might  be  better 
named — ^since  it  always  commits  its  eggs  to  caterpillars 
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which  it  inhumes — ^the  caterpillar- wasp.  It  digs  its  hut^ 
ibws  by  sci^tcbing  with  its  fore  legs  hke  a  dog  or  a  rab« 
bit,  dispersing  with  its  hind  ones,  which  are  particularly 
eonstructed  for  that  purpose,  the  sand  so  (collected ''. 

Since  most  of  these  burrows  are  designed  for  there** 
ception  of  the  eggs  of  the  burro  wers,  I  shall  next  de<* 
scribe  to  you  the  manner  in  which  one  of  the  loi^«* 
legged  gnats^  or  crane-flies  (Tipn/a  variegiUfiy  Li.)— a 
proceeding  to  which  I  was  myself  a  witness — 'Oviposits« 
Choosing  a  south  bank  bare  of  grass,  she  stood  with  her 
leg»  stretched  out  on  each  side,  and  kept  turning  her** 
self  half  round  backwards  and  forwards  alternately^ 
Thus  the  ovipositor,  which  terminates  her  long  T^lin** 
-^rical  pointe<i«bdomen,  made  its  way  into  the  bard 
soil,  and  deposited  her  eggs  in  a  secure  situation.  AU, 
however,  were  not  committed  to  the  same  burrow ;  for 
she  every  now  and  then  shifted  her  station,  but  not 
more  than  an  inch  firom  where  she  bored  last.  While 
she  was  thus  engaged,  I  observed  her  male  companion 
suspended  by  one  of  his  legs  on  a  twig,  not  far  from 
her.  The  common  turf-boring  crane-fly  (  T^  okraceay  L.) 
when  engaged  in  laying  eggs,  moves  over  the  grass 
with  her  body  in  a  vertical  position^  by  the  help — her 
four  anterior  legs  being  in  the  air — of  her  two  posterior 
ones,  and  the  end  either  abdomen,  which  performs. the 
oiSce  of  another.  Whether  in  boring,  like  T.  tariegaia^ 
she  turns  half  rcrund  and  back,  does  not  appear  from 
Reaumur's  account  ^« 

I  now  come  to  motions  whose  object  seems  to  bei 
spoirt  and  amusement  rather  than  locomotion.    They 
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t&ay  b^  considered  as  of  three  kinds — hovering — gyra-^ 
tions — and  dancing. 

You  have  often  in  the  woods  and  other  places  seeH 

flies  suspended  as  if,  were  ,in  the  air,  their  wings  all  the 

while  moving  so  rapidly  as  to  be  almost  invisible.  This 

koveringj  which  seems  peeuli&r  to  the  aphidivorous  flies^ 

has  been  also  noticed  by  De  6eer^.   I  have  frequently 

amused  myself  with  ivatehing  them  ;  but  when  I  have 

endeavoured  to  entrap  them  with  my  forceps^  they  have 

immediately  shifted  their  quarters,  and  resumed  theif 

amusement  elsewhere^    The  most  remarkable  insects 

in  this  respect  are  the  sphinxes,  and  frbm  this  they 

doubtless  took  their  name  of  hawk*moths.  When  they 

unfold  their  long  tongue,  and  wipe  its  sweets  from  aiiy 

nectariferous  floH^er^  they  always  keep  upon  the  wing^ 

•sespending'^hemselve's  over  it  till  they  have  exhausted 

them,  vi4ien  they  fly  away  to  another^    The  species 

called  by  collectors  the  humming-bird  (S.  Stellatarutn^ 

L.)^  and  by  some  persons  mistaken  for  a  real  one,  is 

remarkable  for  this,  and  the  motion  of  its  wings  is  in'^ 

conceivably  rapid N  ' 

The  gyrations  of  insects  take  place  either  when  they 
are  reposing^  or  when  they  are  flying  or  swimming.— » 
I  was  once  much  diverted  by  observing  the  actiqns  of  a 
minute  moth  {Tineii)  upon  a  leaf  on  which  it  was  sta- 
ttoned^ .  Making  its  head  the  centra  of  its  revolutions^ 
it  turned  round  and  round  with  considerable  rapidity, 
as  if  it  had  the  vei^igo,  for  some  time*  I  did  not^  hoHv-^ 
ever,  succeed  in  my  attempts  to  take  it.->^Sealiger  no-> 
ticed  a  similar  motion  in  the  book-crab  (Ckeli/er  cim'^ 
croicfe*)^ 
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Reaumur  describes  in  a  very  interesting  and  lively 
way  the  gyrations  of  the  Ephemerae  before  noticed  "*, 
round  a  lighted  flambeau.     It  is  singular,  says  he, 
that  moths  which  fly  only  in  the  night,  Bind  shun  the 
day,  should  be  precisely  those  that  come  to  seek  ther 
Jiight  in  our  apartments.  It  is  still  more  extraordinary 
that  these  Ephemerse — which  appearing  after  sun-set, 
iind  dying  before  sun-rise,  are  destined  never  to  behold 
the  light  of  that  orb-^should  have  so  strong  an  incli- 
nation for  any  luminous  object.     To  hold  a  flambeau 
i^hen  they  appeared  was  no  very  pleasant  office ;  for 
he  who  filled  it,  in  a  few  seconds  had  his  dress  covered 
with  the  insects,  which  rushed  from  all  quarters  to  him. 
The  light  of  the  flambeau  exhibited  a  spectacle  which 
enchanted  every  one  that  beheld  it.  AlLtl]|k  were  pre«' 
sent,  even  the  most  ignorant  and  stupid  of  his  domes- 
tics, were  never  satisfied  with  looking  at  ijfc.'  Never  had 
any  armillary  sphere  so  many  zones,  as'there  were  here 
circles,  which  had  the  light  for  their  centre.     There 
was  an  infinity  of  them — crossing  each  other  in  all  di- 
rections, and  of  every  imaginable  inclination-^— all  of 
which  were  more  or  less  eccentric^    Each  zone  was 
4^ompbsed  of  an  unbroken  string  of  Ephe^]erae,  resem- 
bling a  piece  of  silver  lace  formed  into  a  circle  deeply 
notched,  and  consisting  of  equal  triangles  placed  end 
,to  end  (so  that  one  of  the  angles  of  that  which  followed 
touched  the  middle  of  the  base  of  that  which  preceded), 
aAd  moving  with  astonishing  raj^idity.     The  wings  of 
the  flies,  which  was  all  of  them  that  could  then  be  di- 
stinguished, formed  this  appearance.     Each  of  these 
creatures^  after  having  described  one  or  two  orbitSyfell 
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iipoh  the  earth  or  into  the  water,  but  not  in  conse- 
quence of  being  burned*.  Reaumur  was  one  of  the 
most  accurate  of  observers;  and  yet  1  suspect  that 
the  appearance  he  describes  was  a  visual  deception, 
and  for  the  following  reason.  I  was  once  walking  in 
the  day-time  with  a  friend  ^,  when  oUr  attention  was 
caught  by  myriads  of  small  flies,  which  were  dancing 
tinder  eV6ry  tree ; — Viewed  in  a  certain  light  they  ap- 
peared a  concatenated  series  of  insects  (as  Reaupiur 
has  here  described  his  Ephemerae)  moving  in  a  spiral 
direction  \ip wards ; — but  each  series,  upon  close  exa* 
mination,  we  found  was  produced  by  the  astonishingly 
rapid  movement  of  a  single  fly.  Indeed  when  we  conr 
^ider  the  space  that  a  fly  will  pass  through  in  a  second^ 
it  is  not  wonderful  that  the  ey6  should  be  unable  to 
trace  its  gradual  progress,  or  that  it  should  appear  pre- 
isent  in  the  whole  space  at  tbe  same  instant;  The  fly 
ive  saw  was  a  small  male  Ichneumon. 

Other  circulai*  motions  of  sportive  insects  take  place 
in  the  waters.  Linnc,  in  his  Lapland  tour,  noticed  a 
black  Tipula  which  ran  over  the  water,  and  turned 
Jround  like  a  Gyrinus*^.  .  This  last  insect  I  have  often 
•inentibned; — ^it  seems  the  merriest  and  most  ^gile  of  a}l 
the  inhabitants  of  the  waves.  Wonderful  is  the  velocity 
with  which  they  turn  round  and  round,  as  it  were,  pur- 
suing each  other  in  incessant  Circles,  sometimes  moving 
in  oblique,^nd  indeed  in  every  other  direction.  Now 
and  then  they  repose  on  the  surface,  as  if  fatigued  with 
.  .their  dances,  an^  desirous  of  enjoying  .the  full  effect  of 

■    I 
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the  sun-beam  :  if  you  approach,  they  are  instantane- 
ously in  motion  again.^  Attempt  to  entrap  them  with 
your  net,  and  they  are  under  the  water  and  dispersed 
in  a  moment.  When  the  danger  ceases  they  re-appear 
and  resume  their  vagaries.  Covered  with  lucid  armour^ 
when  the  sun  shines  they  look  like  little  dancing  masses 
of  silver  or  brilliant  piearls*. 

But  the  motions  of  this  kind  to  which  I  particularly 
wish  to  call  your  attention,  are  the  choral  dances  of 
males  in  the  air ;  for  the  dancing  sex  amongst  insects  is 
the  masculine,  the  ladies  generally  keeping  themselves 
quiet  at  home.    These  dances  occur  at  all  seasons  of 
the  year,  both  in  winter  and  summer,  though  in  the 
former  season  they  are  confined  to  the  hardy  Tipulida^. 
In  the  morning  before  twelve,  the  IToplm^  root-beetlefe 
before  mentioned,  have  their  dances  in  the  air,  and 
the  solstitial  and  common  cockchafer  appear  in  the 
evening*— the  former  generally  coming  forth  at  the  sum- 
mer solstice — and  fill  the  air  over  the  trees  and  hedges 
with  their  myriads  and  their  hupa.     Other  dancing  in-  ' 
sects  resemble  moving  columns — each  individual  rising 
and  falling  in  a  vertical  line  a  certain  space,  and  whieh 
will  follow  the  passing  traveller — often  intent  upon* 
•other  business,  and  all-unconscious  of  his  aerial  com- 
panions— for  a  considerable  distance. 

Towards  sun-set  the  common  Ephemeras  (E.  vulgata^ 
L.),  distinguished  by  their  spotted  wings  and  three  long 
tails  {Caudulob)^  commence  their  dances  in  the  meadows 
near  the  rivers.  They  assemble  in  troops,  consisting 
sometimes  of  several  hundreds,  and  keep  rising  and 
falling  continually,  usually  over  some  high  tree.  They 
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rise  beating  the  air  rapidly  with  their  wings,  till  they 
haye  ascendedfive  or  six  feet  above  the  tree;  then  they 
descend  to  it  with  their  wings  extended  and  motion- 
less, sailing  like  hawks,  and  having  their  three  tails 
elevated,  and  the  lateral  ones  so  separated  as  to  form 
nearly  a  right  angle  with  the  centraT  one.  These  tails 
seem  given  them  to  balance  their  bodies  when  they  de- 
scend, which  they  do  in  a  horizontal  position.  This 
motion  continues  two  or  three  hours  without  ceasing, 
and  commences  in  fine  clear  weather  about  an  hour  be- 
fore sun-set,  lasting  till  the  copious  falling  of  tlie  dew 
CQjnpels  them  to  retire  to  their  nocturnal  station '. 
Our  most  common  species,  which  I  have  usually  taken 
for  the  E,  vulgata^  varies  from  that  of  de  Geer  in  its 
proceedings.  I  found  them  at  the  end  of  May  dancing 
over  the  meadows,  not  over  the  trees,  at  a  much  earlier 
hour — at  half-past  three — rising  in  the  way  just  de*^ 
scribed,  about  a  foot,^'and  then  descending,  at  tha  di- 
stance of  about  four  or  five  feet  from  the  ground.  An-^ 
other  species,  common  here,  rises  seven  or  ^ight  feet. 
I  have  also  seen  Ephemerae  flying  over  the  water  in  a 
horizontal  direction.  The  females  are  sometimes  in 
the  air,  when  the  males  seize  them,  and  they  fly  paired. 
These  insects  seem  to  use  their  fore  legs  to  break  the 
air ;  they  are  applied  together  before  the  head,  and 
look  like  antennae. — Empis  maura^  a  little  beaked  fly, 
I  have  observed  rushing  in  infinite  numbers  like  a 
shower  of  rain  driven  by  the  wind,  as  before  observed  **, 
over  waters,  and  then  returning  back. 

It  is  remarkable  that  the  smaller  Tipufidw  will  fly 
linwetted  in  a  heavy  shower  of  rain,  as  I  have  often 

a  Dc  Geec,  ii,  638—.  »>  See  above,  p.  7 . 
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observed.  How  keen  hiust  be  their  sight,  ahd  how* 
rapid  their  motions,  to  enable  them  to  steer  between 
drops  bigger  than  their  own  bodies,  which,  if  they  fell 
upon  them,  must  dash  them  to  the  ground ! 

Amidst  this  infinite  variety  of  motions,  for  purposes 
so  numerous  and  diversified,  and  performed  by  such  a 
multiplicity  of  instruments  and  organs,  who  does  not 
discern  and  adore  the  Great  First  Mover  ?  From 
him  all  proceed,  by  him  all  are  endowed,  in  him  all 
move  :  and  it  is  to  accomplish  his  ends,  and  to  go  oti 
his  errands,  that  these^little,  but  npt  insignificant  be* 
ings  are  thus  gifted ;  since  it  is  by  theih  that  he  main-* 
tains  this  terraqueous  globe  in  order  and  beauty,  thus; 
rendering  it  fit  for  the  residence  of  Ifis  creature  msin^ 

I  am,  &c« 
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ON  THE  NOISES  PRODUCED  BY 

INSECTS. 

That  insects,  though  they  fill  the  air  with  a  vai'iety  of 
sounds,  have  no  voice^  may  seem  to  you  a  paradox,  and 
you  maiy  <be  tempted  to  exclaim  with  the  Roman  natu- 
ralist, What,  amidst  this  incessant  diurnal  hum  of  bees  $ 
this  evening  boom  of  beetles ;  this  nocturnal  buz  of 
gnats ;  this  merry  chirp  of  crickets  and  grasshoppers ; 
this  deafening  drum  of  Cicada,  hare  insects  no  voice ! 
If  by  voice  we  understand  soqnds  produced  by  the  air 
expelled  from  the  lungs,  which,  passing  thVough  the 
larynx,  is  modified  by* the  tongue,  and  emitted  from  the 
mouth,— it  is  even  so.  For  no  insect,  like  the  larger 
animals,  uses  its  mouth  for  utterance  of  any  kind :  iii 
this  respect  they  are  all  perfectly  mute ;  and  though 
incessantly  noisy,  are  everlastingly  silent.  Of  this  fact 
the  Stagyrite  was  not  ignorant,  since,  denying  theni  d. 
Toice,  he  attributes  the  sounds  emitted  by  insects  to 
another  cause.  But  if  we  feel  disposed  to  give  a  larget* 
extent  to  this  word ;  if  we  are  of  opinion  that  all  sounds, 
however  produced,  by  means  of  which  animals  deter* 
mine  those  of  their  own  species  to  certain  actions,  me- 
rit the  name  of  voice;  then  I  will  grant  that  insects 
have  a  voice.  But,  decide  this  question  as  we  will,  we 
all  know  that  by  some  means  or  other,  at  certain  sea- 
sons and  on  various  occasions,  these  little  creatures 
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make  a  great  din  in  the  world.  I  must  therefore  now 
bespeak  your  attention  to  this  department  of  their  hi- 
story. 

In  discussing  this  subject,  I  shall  consider  the  noises 
insects  emit — during  their  motions — when  they  are  feed- ' 
ing,  or  otherwise  employed — when  they  are  calling  or 
commanding — or  when  they  are  under  the  influence  of 
the  passions ;  of  fear,  of  anger,  of  sorrow,  joy,  or  love. 

The  only  kind  o( locomotion  during  which  these  ani- 
mals produce  sounds,  is  flying  :  for  though  the  hill-ants 
{Formica  rufoj  L.)}  as  I  formerly  observed  %  make  a 
rustling  noise  with  their  feet  when  walking  over  dry 
leaves,  I  know  of  no  other  insect  the  tread  of  which  is 
accompanied  by  sound — except  indeed  the  flea,  whose 
steps,  a  lady  assures  me,  she  always  hears  when  it  paces 
over  her  night-cap,  and  that  it  clicks  as  if  it  was  walk-> 
ing  in  pattens !  That  the  flight  of  numbers  of  insects 
is  attended  by  a  humming  or  booming  is  known  to  al- 
most every  one;  but  thiit  the  great  majority  move 
through  the  air  in  silence,  has  not  perhaps  been  so  often 
observed.  Generally  speaking,  those  that  fly  with  the 
most  force  and  rapidity,  and  with  wings  seemingly  mo- 
tionless, make  the  most  noise ;-  while  those  that  fly 
gently  and  leisurely,  and  visibly  fan  the  air  with  their 
wings,  yield  little  or  no  sound. 

Amongst  the  beetle  tribes  (Coleoptera)yn6ne  is  more 
noticed,  or  more^lebrated  for  ^^.  wheeling  its  droning 
flight,''  than.^hec<jfmmon  dung-chafer  (Scarabcsus  stcrr 
corariusy  L.)^^d  its  affinities,  Linne  affirms — but  the 
prognostic  sometimes  fails — that  when  these  insects  fly 
ill  numbers,  it  indicates  a  subsequent  fine  day^.    Th.^ 
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truth  is,  they  only  fly  ia  fine  weather.'  Mr.  White  has 
reaiflrked,  that  in  the  dusk  of  the  evening  beetles  begin 
to  buz,  and  that  partridges  begin  to  call  ^xactly.at.the 
same  tinie^.    The  comoion  cockchafer,  and  that  V))ich 
appears  at  the  summer  solstice  (Melolontha  vulgaHs  and 
9ol$Ut%aUs^  F.)^  when  they  hover  over  the  summits  of 
trees  in  numbers,  produce  a  hum  somewhat  resembling 
that  of  bees  swarming.    Perhaps  some  insect  of  this 
kind  may  occasion  the  humming  in  the  air  mentioned 
/by  Mr.  White,  and  which  you  and  I  have  often  heard 
in  other  places.    "There  is,"  says  he,  "  a  natural  oc- 
currence to  be  met  with  in  the  highest  part  of- pur 
down  on  the  hot  summer  days,  which  always  amuses 
iBe  much,  without  giving  me  any  satisfaction  with  re« 
fipect  to  the  cause  of  it  ;~<^and  that  is  a  loud  audible 
humming  of  bees  in  the  air,  though  not  one  insect  is  to 
be  seen.- — Any  person  would  suppose  that  a  large 
0warm  of  bees  was  in  motion,  and  playing  about  over 
his  head  V 

^^  Resoands  the  living  surface  of  the  ground-— 
IVor  undelrghtfttl  is  the  ceaseless  ham 
To  hiin  who  muses  through  the  woods  at  noou, 
Or  drowsy  shepherd  as  he  lies  reclio'd.'* 

The  hotter  the  weather,  the  higher  insects  will  soar ; 
and  it  is  not  improbable  that  the  sound  produced  by 
nufllbers  may  be  heard,  when  those  that  produce  it  are 
out  of  sight.— The  burying-beetle  (Necrophorus  Ves" 
pilloy  F.),  whose  singular  history  ^  so  much  amused  you, 
as  well  B.S  Cicindela  sj/lvaticaot  the  same  order,  flies 
likewise,  as  I  have  more  than  once  witnessed,'  with  a 
considerable  hum. 

»  If  at,  ffist.  ii,  254.  b  Ibid.  256.  c  Vot.  I.  2d  Ed.  351—. 
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Whether  the  innumerable  locust  armies,  (o  wUcb  1 
haye  so  often  called  youf  attention,  make  any  noise  iif 
their  flig^ht,  I  have  not  been  able  to  ascertain ;  the 
mere  impulse  of  the  wings  of  myriads  and  myriads  of 
Utene  creatures  upon  the  air,  must,  one  would  think^ 
produce  some  sound.  In  the  symbolical  locusts  men« 
tioned  in  the  Apocalypse"*,  this  is  compared  to  the 
sound  of  chariots  rushing  to  battle :  an  illustration 
which  the  inspired  author  of  that  book  would  scarcely 
have  had  recourse  to,  if  the  reallocusis  winged  thejr 
way  in*  silence. 

Amongst  the  ffemiptera^  I  know  only  a  single  spe- 
cies that  is  of  noisy  flight;  though  doubtless,  were  the 
attention  of  entomologists  directed  to  that  object,  others 
would  be  found  exhibiting  the  same  peculiarity.  The 
insect  I  allude  to  {Coreus  marginatus,  F.)  is  one  of  the 
numerous  tribe  of  bugs ;  when  flying,  especially  when 
hovering  together  in  a  sufnny  sheltered  spot,  they  emit 
a  hum  as  loud  as  that  of  the  hive^bee. 

From  the  magnitude  and  strength  of  their  wings,  it 
might  be  supposed  that  many  iepidopterous  insects 
would  not  be  silent  in  their  flight ; — and  indeed  many 
of  the  hawk-moths  (Sphinx^  F.),  and  some  of  the 
larger  moths  (Bombi/Xy  F.),  are  not  so;  J8.  Cossusj  for 
instance,  is  said  to  emulate  the  booming  of  beetles  by 
means  of  its  large  stiff  wings ;  whence  in  Germany  it 
is  called  the  humming-bird  (Brumm"  Vogel). — ^But  the 
great  body  of  these  numerous  tribes,  even  those  that 
£in  the  air  with  ^  sail-broad  vans,"  produce  little  or 
no  sound  by  their  motion.  I  must  therefore  leave 
them,  as  well  as  the  Trichoptera  and  lieuroptera,  which 
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jare  equally  barren  of  iasects  of  soundiDg  widg^^and 
proceed  to  an  cnrder,  tbe  Hymenoptera^  in  which  the 
insects  that  compose  i(  are,  many  of  tl^em,  of  more  iam^ 
for  this  property. 

The  indefetigable  hive-bee,  as  she  flies  from  floweir 
to  flower,  amuses  the  observer  with  her  bum,  which, 
though  monotonous,  pleases  by  exciting  the  idea  of 
happy  industry,  that  wiles  the  toils  of  labour  with  » 
song.  When  she  alights  upon  a  flower,  aiid  is  en« 
gaged  in  collecting  its  sweets,  her  bum  peases  ;  but  it 
is  resumed  again  the  moment  that  she  leaves  it. — The 
wasp  and  hornet  also  are  strenuous  hummers ;  and  when 
they^  enter  our  apartments,  their  hum  often  brings  ter? 
ror  with  it.  But  the  most  sonorous  fliers  of  this  order 
are  the  larger  humble-bees,  whose  bombinaliony  boorn^ 
ingy  or  bombings  may  be  heard  from  a  considerable  di« 
stance^  gradnally  increasing  as  the  animal  approaches 
you,  and  when,  in  its  wheeling  fligiit,  it  rudely  passes 
close  to  your  ear,  almost  stunning  you  by  its  sharp, 
'  «hrill,  and  deafening  sound.  Many  genera,  however, 
of  this  order  fly  silently. 

^  But  the  noisiest  wing^  belong  to  insects  of  the  dipte* 
rous  order,  a  majority  of  which,  probably,  give  notice 
of  their  approach  by  the  sound  of  their  trumpets.  Most 
of  those,  however,  that  have  a  slender  body, — the  gnat 
genus  (Culex)  excepted, — explore  the  air  in  silence.  -Of 
this  description  are  the  Tiputida^y  the  Asilida?^  theger 
ntis  Empisy  and  their  affinities.  The  rest  are  more  or 
^less  insects  of  a  humming  flight ;  and  with  respect  to 
many  of  them,  their  hum  is  a  sound  of  terror  and  disr 
may  to  those  who  hear  it.  To  man,  the  trumpet  of  th^ 
gnat  or  mosquito  -,  and  to  beasts,  that  of  the  gad-fly  y 
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the Tarious  kind«  of  horse  flies  (Tabanusj  Stomaryr^ 
Hippobosca) ;  and  of  the  Ethlbpian  xinib,  as  I  have 
before  related  at  large*,  is  the  signal  of  intolerable 
annoyance.  Homer^  in  his  Balracfiomyomachia,  long 
ago  celebrated  the  first  of  fhese  as  a  trumpeter — 

^<  For  their  sonorous  trumpots  far  renown^, 
Of  battle  the  dire  charge  mosqaitos  souod.*' 

Mr.  Pope,  in  his  translation,  with  his  usual  inaccuracy^ 
thinking  no  doubt  to  improve  upon  his  author,  has 
turned  the  old  bard's  gnats  into  hornets.  In  Guiana 
these  animals  are  distinguished  by  a  name  still  more 
tremendous,  being  called  the  devil's  trumpeters'*.  I 
have  observed  that  early  in  the  spring,  before  their 
thirst  for  Mood  seizes  them,  gnats  when  flying  emit  no 
sound.  At  this  moment  (Feb.  18tb)  two  females  are 
flying  about  my  windows  in  perfect  silence. 

After  this  short  account  of  insects  that  give  notice 
when  they  ate  upon  the  wing  by  the  sounds  that  pre- 
cede them,  I  must  inquire  by  what  means  these  sounds 
are  produced.  Ordinarily,  except  perhaps  in  the  case 
of  tlie  gnat,  they  seem  perfectly  independent  of  the  will 
of  the  animal ;  and  in  almost  every  instance,  the  sole 
instruments  that  cause  the  noise  of  flying  insects  are 
their  wings,  or  some  parts  near  to  them,  which,  by  their 
friction  against  the  trunk,  occasion  a  vibration — as  the 
fingers  upon  the  strings  of  a  guitar — yielding  a  souiid 
more  or  less  acute  in  proportion  to  the  rapidity  of  their 
fHght — ^the  action  of  the  air  perhaps  upon  these  organs 
giving  it  some  modifications!  Whether,  in  the  beetles 
that  fly  with  ndise,  the  elytra  contribute  more  or  less 
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to  prodiice  it,  seems  not  to  have  been  clearly  ascer-* 
tained:  yet,  since  thej^  fly  with  force  as  well  as  velo* 
city,  the  action  of  the  air  may  cause  some  motion  in 
them,  enough  to  occasion  friction.     With  respect' to 
Dipiera^  Latreiile  contends  that  the  noise  of  flies  on 
the  wing  cannot  be  the  result  of  friction,  because  their 
wings  are  then  expanded ;  but  though  to  us  flies  seem 
to  sail  through  the  air  without  moving  these  organs, 
yet  they  are  doubtless  all  the  while  in  motion,  though 
too  rapid  for  the  eye  to  pjerceive  it.     When  the  mphi* 
divorous  flies  are  hovering,  the  verticfa)  play  of  their 
wings^  though  very  rapid,  is  easily  seen;  but  when 
they  fly  off  it  is  no  longer  visible^    Repeated  experi- 
ments have  been  tried  to  ascertain  the  cause  of  sound 
in  this  tribe,  but  it  should  ^m  with  difierent  results. 
De  Greer,  whose  observations  were  made  upon  one  of 
the  flies  just  mentioned,  appears  to  have  proved  that, 
in  the  insect  he  examined,  the  sounds  were  produced 
by  the  friction  of  the  root  or  .base  of  the  wings  agaiii^t 
the  sides  of  the  cavity  in  which  they  are  inserted.    To 
be  convinced  of  this,  he  affirms,  the  observer  has  nothing 
to  do  but  to  hold  each  wing  with  the  finger  and  thumb, 
and  stretching  them  out,  taking  care  not  to  hurt  the 
animal,  in  opposite  directions,  thus  to  prevent  their 
motion, — and  immediately  all  sound  will  cease.    For 
further  satisfaction  be  made  the  following  experiment. 
He  first  cut  off  the  wings  of  one  of  t;hese  flies  very  near 
the  base;  ^ut  finding  that  it  still  continued  to  buz  as 
before,  he  thought  that  the  winglets  and  poisers,  which 
he  remarked  were  in  a  constant  vibration,  might  oc- 
casion the  sound.    Upon  this,  cutting  both  ofl^,  he  ex- 
amined the  mutilated  fly  with  a  microscope,  and  found. 
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that  the  remaining  fragments  of  the  wings  were  ]acoii<2 
stant  motion  all  the  time  that  the  buzzing  continued  * 
but  that  upctfi  pulling  them  up  by  the  roots  all  sound 
c^sed^.  Shelver's  experiments,  noticed  in  my  last 
letter,  go  to  prcive^  with  respect  to  the  insects  that  he 
examined,  that  the  winglets  are  more  particularly  con^^ 
cerned  with  the  bumUng.  Upon  cutting  off  tJie  wing9 
of  a  fly— but  he  doea  nat  state  that  he  pulled  them  up 
by  the  roots— he  found  tlie  sound  continued;  He  next 
ciit  off  the  poisers-H-the  bui8|iiig  went  on.  This  expe-< 
rinient  was  repeated  eighteen  times  with  the  same  re<^ 
suit*  Lastly  J  when  he  took  off  the  winglets,  either 
^vholly  or  partially^  the  buzzing  teased.  This^  how^ 
ever,  if  correct,  can  only  be  a  cause  of  this  noise  in  the 
insects  that  have  wingletsr.  Numbers  have  them  notw 
He  next,  therefore,  cut  off  the  poisers  of  a  crane-fly 
<  Tipula  crctata^  Li.)?  and  found  that  it  bussed  when  it 
Amoved  the  wing.  He  cut  ofi*  half  the  latter,  yet  still 
the  sound  continued ;  biit  when  he  had  cut  off  the  whole' 
of  these  organs  the  sound  entirely  ceased'*. 

Aristophanes  in  his  Clouds^  deriding  Socrates,  intro- 
duces Chserephon  as  asking  that  philosopher  whether' 
gnats  made  their  buz  with  theii"  mouth  or  their  tail  *i 
Xipon  which  Mouffet  very  gravely  observes,  that  the 
sound  of  one  of  these  insects  approaching  is  much  more^ 
acute  thian  that  of  one  retiring ;  from  whence  he  very 
sapiently  concludes,  that  not  the  tail  biit  the  mouth 
must  be  their  organ  of  sound**.  But  after  all,  the  fric- 
tion of  the  b£ise  of  the  wings  against  the  thorax  seems 
to  be  the  sole  cau$^e  of  the  alarming  buz  of  the  gnaf 

a  Dr»  (leer,  vi.  t3.  I>  Wiedemann's  Jrchiv.  ii.  210.  ^l*?. 
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Us  Well  as  tbat  of  other  Diptera.  The  warmer  the 
wsaither,  the  greater  is  their  thirst  for  blood,  the.  more 
forciUe  their  flight,  the  motion  of  their  wings  more 
rapid,  and  the  sound  produced  by  that  motion  more 
intense.  In  the  night — but  perhaps  this  may  arise  from 
the  universal  stillness  that  then  reigns — their  hum  ap- 
pears louder  than  in  the  day :  whence  its  tones  may 
seem  to  be  modified  by  the  will  of  the*  animal. 

I^ounds  also  are  sometimes  emitted  by  insects  when 
they  ^re  feeding  or  otherwise  employed.  The  action  of 
the  jaws  of  a  large  number  of  cockchafers  produces  a 
noise  resemUing  the  sawing  of  timber;  that  of  the 
locusts  has  been  compared  to  the  crackling  of  a  flanie 
of  fire  driven  by  the  wind;  indeed  the  collision  at  the 
game  instant  of  myriads  of  millions  of  their  powerful 
jaws  must  be  attended  by  a  considerable  sound.  The 
timber-borers  also — the  Buprestes ;  the  stag-horn  bee- 
tles (Lucani) ;  add  particularly  the  capricom-'beetleis 
{Cerambycidce)'-^the  mandibles  of  whose  larvae  resem- 
ble a  pair  of  mill-stones  ^ — most  probably  do  not  feed  in 
.silence*  A  little  wood4ouse  (JPsocus  pulsattfrius^Xjair.) 
•^-«>which  on  that  account  has  been  confounded  with  the 
death-watch — is  said  also,  when  so  engaged,  to  eipit  a 
ticking  noise. — ^Certain  two- winged  flies  seen  in  sjpring, 
distinguished  by  a  very  long  proboscis  (Bonibyliusy  L.), 
•hum  all  the  time  that  they  suck  the  honey  from  the 
^flowers ;  as  do  also  many  hawk-moths,  particularly  that 
called  from  this  circumstance  the  humming-bird  (Sphinx 
StelkUarum  Li.)^  vfhichy  Yfhile  it  hovers  over  them^ 
imfiildkig  its  long  tongue,  pilfers  their  sweets  without 
interrupting  its  song. — The  giant  cock-roach  (Blatta 
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gigantea^  L.)?  which  aboifnds  in  old  timber  Hdiises  id 
the  warmer  parts  of  {h6  worfd^  makes  a  noise  when 
the  fatnily  ar^  asleep  lik6  a  pretty  smart  rapping  with 
the  knuckles — three  or.  four  sometimes  appearing  to 
*Viswer  each  other.-— On  this  'accotmt  in  the  West  In* 
di^s  it  is  called  the  Drunimeri  and  they  sometime^ 
beat  such  a  reveille,  th£^t  only  good  sleepers  can  rest 
for  them  ^.  As  the  animals  of  this  genus  generally 
come  forth  in  the  night  for  the  purpose  of  feedings  this 
noise  is  probably  connected  with  that  subject. 

Insects  also,  at  least  many  of  the  social  ones,  emit 
peculiarnoises  while  engaged  in  their  various  emp/oy* 
fnents.  If  an  ear  be  applied  to  a  wasps  or  humble^ 
bees  nest,  or  a  bee-hive,  a  hum  niore  or  less  intense 
may  alwsiys  be  perceived.  Were  I  disposed  to  play 
Upon  your  credulity,  I  might,  tell  you,  with  Goedart^ 
that  in  every  humble-bees  nest  there  is  a  trumpeter^ 
who  early  in  the  morning,  ascending  to  its  summit^ 
vibrates  his  wings,  and  sounding  his  trumpet  for  the 
space  of  a  quarter  of  an  hour^  rouses  the  inhabitants  to 
work!  But  since  Reaumur  could  never  witness  this, 
I  shall  not  insist  upon  your  believing  it,  though  the 
relater  declares  that  he  had  heard  it  with  his  ears,  and 
seen  it  with  his  eyes,  and  had  called  many  to  witness 
the  vibrating  and  strepent  icings  of  this  trumpeter 
humble-bee'*.*— The  blue  sand-wasp  (Ammophila  cya^^ 
n€a)y  which  at  all  other  times  is  silent,  when  engaged 
in  building  its  cells  emits  a  singular  but  pleasing  souiid) 
which  may  be  heard  at  ten  or  twelve  yards  distance^^ 

Some  itisects  also  are  remarkable  for  a  peculiar  mode 

a  Drury's  Insects^  iii.  Preface.  b  Lister*s  Gcsdart^  244—.  '  CbiiK 

^e  Reaum.  vi.  30*  c-Bingleyy  Animal  Biogn  iii.  1st  £d<  9S&, 
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of  calling,  commanding^  or  givjng  an  alarm,  I  have 
before  mentioned  the  noise  made  by  the  neuters  or  sol- 
diers amongst  the  white  ants,  by  which  they  kee[x  the 
labourers,  who  answer  it  by  a  hiss,  upon  the  alert  and 
to  their  work^.  This  noise,  which  is  produced  by 
striking  any  substance  with  their  mandibles,  Smeath- 
man  describes  as  a  small  vibrating  sound,  rather  shriller 
and  quicker  than  the  ticking  of  a  watch.  It  could  be 
distinguished,  he  says,  at  the  distance  of  three  or  four 
feet,  and  continued  for  a  minute  at  a  time  with  very 
short  intervals.  When  any  one  walks  in  a  solitary 
grove,  where  the  covered  ways  of  these  insects  aboundy 
they  give  the  alarm  by  a  loud  hissing,  which  is  heard 
at  every  step**. — "  When  house-crickets  are  out,"  says 
Mr.  White,  ''  and  running  about)  in  a  room  in  the 
night,  if  surprised  by  a  candle  they  give  two  or  three 
sbrill  notes,  as  it  were  for  a  signal  to  their  followers^ 
that  they  may  escape  to  their  crannies  and  lurking- 
boles  to  avoid  danger®.'* 

Under  this  head  I  shall  consider  a  noise  before  al-  s. 
luded  to"^,  which  has  been  a  cause  of  alarm  and  terror 
to  the  superstitious  in  all  ages.  You  will  perceive  that 
I  am  speaking  of  the  death-watch — ^so  called,  because 
it  emits  a  sound  resembling  the  ticking  of  a  watch,  sup- 
posed to  predict  the  death  of  scone  one  of  the  family  in 
the. house  in  which  it  is  heard.  Thus  sings  the  muse 
of  the  witty  Dean  of  St.  Patrick  on  this  subject : 

*' A  wood.worm 

That  lies  in  old  wood,  like  a  hare  in  her  form : 

«  S6e  above,  p.  41.       '  b  Philos.  Trans,  17S1. 4S.  ^8. 

e  Nat.  Hist.  ii.  968.  d  Vol.  1. 2d  Ed.  37. 
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Wiih  teeth  or  with  ctows  it  will  bite  or  will  scratchy 

And  chambermaids  cbristeo  this  worm  alieath-watch  $ 

Because  like  a  watch  it  always  cries  click; 

Then  woe  be.  to  those  in  the  house  who  are  sick !       ' 

F(^r,  sure  as  a  gun^  they  will  give  up  thi!  ghost, 

If  the  maggot  cries  click,  when  it  scratches  the  post  i 

JBut  a^kettle  of  scalding  hot  water  injected. 

Infallibly  cures  the  timber  affected : 

The  omen  is  broken,  the  danger  is  over, 

l^he  maggot  will  die,  and  the  sick  will  recover." 

To  add  to  the  effect  of  this  noise,  it  is  said  to  be  madcr 
only  when  there  isa  profounrd  ailence  in  an  apartment, 
and  every  one  is  still. 

.  Authors  were  formerly  not  agreed  concerning  the 
insect'  from  which  this  sound  of  terror  proceeded,  some 
attributing'  it  to  a  kibd  of  wood-louse^  as  I  lately  ob^ 
served,  and  othefs  to  a  spider;  but  it  is  a  received 
opinion  now,  adapted  upon  satisfactory  evidence^  that 
it  is  produced  by  some  little  beetles  belonging  to  the 
timber-boring  genus  Anobium^  F.  SWammerdam  ob- 
serves, that  a  small  beetle,  which  he  had  in  his  coUec^ 
tion,  having  firmly  fixed  its  fore  legs,  and  put  its  in*^ 
flexed  head  between  them,  makes  a  continual  noise  in 
old  pieces  of  wood,  walls,  and  ceilings,  which  is  some- 
times so  loud,  that  upon  hearing  it,  people  have  fan- 
cied that  hobgoblins,  ghosts^  or  fairies  were  wandering 
around  tbemt*  Evidently  this  was  on^  of  the  deaths 
watches.  Latreille  observed  Anobium  striatum^  F. 
produce  the  sound  in  question  by  .a  stroke  of  its  mandn 
bles  upon  the  wood,  which  was  answered  by  a  similar 
noise  from  within  it.    But  the  species  whose  proceed-* 

«  Bibl  NuL  Ld.  HiU»  i.  123. 
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ivigs  haV^  been  most  noticed  by  British  observers  id 
A.  tesselhtum^  F.*  When  spring  is  far  advanced,  these 
insects  are  said  to  commence  their  ticking,  whieh  is^ 
dniy  a  call  to  eacfa'other,  to  which  if  tio  answer  be  re- 
turned, the  aniitml  repeats.it  in  another  place.  It  is^ 
thus  produced.  Raising  itself  upon  its  hind  legs,  with 
the  body  somewhat  inclined,  it  beats  its  head  with  great 
force  and  agility  upon  the  plane  of  position ;  and  its 
strokes  are  so  powerful  as  iot  make  a  conisiderable  im^' 
|>ression  if  they  iall  upon  any  substance  softei*  than  ' 
woodi  The  general  numbef'  of  distinct  strokes  in  sue- 
Session  is  from  seven  to  nine  or  eleven.  They  fbiloM^ 
^ach  other  quickly,  and  are  repeated  at  uncertain  in- 
tervals; In  old  houses^  where  the^e  insects  abound, 
they  tody  be  hedrd  in  warm  weather  during  the  whole 
day.  The  noise  exactly  resembles  that  produced  by 
tapping  moderately  with  the  nail  upon  the  table ;  and 
ivben  familiariflsed,  the  insect  will  answer  very  readily 
the  tap  pf  the  nail*. 

'  The  queen  bee  has  long  been  celebrated  for  a  pecu^ 
Tiar  sound,  producing  the  most  extraordinary  ^fleets 
upon  her  subjects.  Sometimes,  jiisi  before  bees  swari^^ 
• — instead  of  the  great  hum  usually  heard,  and  eyen  in 
the  night-^if  the  ear  be  placed  close  to  the  mouth  of 
the  hive,  a  sharp  clear  sound  may  be  distinguished^ 
which  appearis  to  be  produced  by  the  vibration  of  the 
wings  of  a  sihgle  bee.  This^  it  has  been  pretended,  is 
the  harangue  of  the  new  queen  to  her  subjects,  to  in<> 
spire  them'  with  courage  to  achieve  the  foundation  of 
a  new  etopire.    But  Butler  gives  to  it  a  different  in« 

«  Shaw's  Nnt:  Mite.  Hi.  104.     Phil.  Tran$.  zzxiii*  159.    Compare  - 
I>iiiiierU  TraUe  Element,  ii.  01.  n.  694. 
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ferpretattoh.     He  asserts,  that  the  candidate  for  the 
new  throne  is  then  with  earnest  enfreaties,  lameata- 
tions^  and  groans,  supplicating  the  qUeen-mother  of 
t4ie  hive  to  grant  her  permission  to  lead  the  intended 
oolony ; — that  this  is  continued,  before  she  can  obtiain 
her  consent,  for  two  days ;  when  the  old  queen  relent- 
ing gives  her  fiat  in  a  fuller  and'  stronger  tone.     That 
should  the  former  presume  to  imitate  the  tones  of  the 
sovereign,  this  being  the  signal  of  revolt,  she  would  be 
executed  on  the  spot,  with  all  whom  she  had  seduced 
from  their  loyalty *.— But  it  is  time  to  leave  fables: 
I  shall  therefore  next  relate  to  you  what  really  takes 
place.    You  have  heard  how  the  bees  detain  their 
young  queens  till  they  are  fit  to  lead  a  swarm.— I  then 
mentioned  the  attitude  and  sound  that  strike  the  for-' 
mer  motionless^.     When  she  emits  this  authoritative 
sound,  reclining  her  thorax  against  a  comb,  the  queea 
Btands  with  her  wings  crossed  upon  her  back,  which^ 
without  being  uncrossed  or  further  expanded,  are  kept 
IB  constant  vibration.    The  tone  thus  produced  is  a 
very  distinct  kind  of  clicking^  composed  of  many  notes 
in  the  same  key,  which  follow  each  other  rapidly.  This 
sound  the  queens  emit  before  they  are  permitted  to 
leave  their  cells ;  but  it  does  not  then  seem  to  affect 
the  bees.    But  when  once  they  are  liberated  from  con- 
finement and  assume  the  above  attitude,  its  effects  upon 
them  are  very  remarkable.    As  soon  as  the  sound  was 
beard,  Huber  tells  us,  bees  that  had  been  employed  in 
plucking,  biting,  and  chasing  a  queen  about,  bung 
down  their  heads  and  remained  altogether  motionless; 

a  Reanm.  t.  6(5.     Botler's  Female  Montatcky^  c.  v.  ^  4. 
b  Sec  above,  p.  149 —  j 
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and  whenever  she  had  recourse  to  this  attitude  and 
sound,^  they  operated  upon  them  in  the  same  manner. 
The  writer  just  inentioned  observed  differences  both 
with  regard  to  the  succession  and  intensity  of  the  notefs 
and  tones  of  this  royal  song ;  and,  as  he  justly  remarks^ 
there  may  be  still  finer  shades  which,  escaping  our  or- 
gans, may  be  distinctly  perceived  by  the  bees*.  He 
seems  however  to  doubt  by  what  means  this  sound  is 
produced.  Reasoning  analogically,  the  motion  of  the 
wings  should  occasion  it.  We  have  seen  that  they  are 
hi  constant  motion  when  it  is  uttered.  Probably  the 
intensity  of  the  tones  and  their  succession  are  regulated 
by  the  intensity  of  the  vibrations  of  the  wings.  Reau- 
mur remarks,  that  the  different  tones  of  t!ie  bees, 
whether  more  or  less  grave  or  acute,  are  produced  by 
the  strokes,  more  or  less  rapid,  of  their  wings  against 
the  air,  and  that  perhaps  their  different  angles  of  incli- 
nation may  vary  the  sound.  The  friction  of  their 
bases  likewise  against  the  sides  of  the  cavity  in  which 
they  are  inserted,  as  in  the^case  of  the  fly  lately  men- 
tioned, or  against  the  base-covers  (Tegulce)^  may  pro- 
duce or  modulate  their  sounds,  a  bee  whose  wings  ard 
eradicated  being  perfectly  mute^.  This  last  assertion, 
however,  is  contradicted  by  John  Hunter,  who  affirmd 
that  bees  produce  a  noise  independent  of  their  wings^ 
emitting  a  shrill  and  peevish  sound  though  they  are  cut 
off,  and  the  legs  held  fast  *'.  Yet  it  does  not  appear  from 
his  experiment  that  the  wings  were  eradicated. .  And 
if  they  were  only  cut  off,  the  friction  of  their  base^ight 
eaiise  the  sound.     I  have  before  noticed  the  remark^ 

a  Huber,  i.  260.  ii.  292—  b  Reaum.  v.  617. 
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able  (act,  that  tbe  queens  educated  according  to  M« 
Sebirach's  method  are  absolutely  route ;  on  which  ac* 
count  Ihe  bees  keep  no  guard  around  their  cells,. nor 
retain  them  an  instant  ii)  them  after  their  transfprraa-* 
tion  *, 

'The passions^  also,  which  urge  us  to  various  excla-^ 
\  motions,  elicit  from  insects  occasionally  certain  sounds*. 
Fear,  anger,  sorrow,  j6y,  or  love  and  desire,  they  ex- 
press in  particular  iiistances  by  particular  noises.  I 
shall  begin  with  those  which  they  emit  when  under  any 
alarm.  One  larva  only  is  recorded  £is  uttering  a  cry  of 
alarm,  and  it  produces  a  perfect  insect  remarkable  for 
the  same  faculty :  I  allude  to  Sphinx  Atropos.  Its  ca-i 
terpillarj  if  disturbed  at  all,  draws  ba<;k  rapidly,  making 
at'the  same  timea  rather  loud  noise,  which  has  been 
(;t)mpar6d  to  the  crack  of  an  electric  spark  ^. — You 
would  £icarcely  think  that  any  quiescent  pupce  could 
show  their  fears  by  a  sound,-r-yet  in  one  instance  this 
appears  to  be  the  case^  De  Geer  having  made  a  small 
incision  in  the  cocoon  of  a  moth,  which  included  that 
of  its  parasite  Ichneumon  (J.  Cantator,  DeG.),  the  in- 
sert concealed  within  the  latter  uttered  a  little  cry, 
similar  to  the  chirping  of  a  small  grasshopper,  conti- 
nuing it  for  a  long  time  together.  The  sound  waspro-> 
duced  by  the  friction  of  its  body  against  the  elastic  sub- 
stance of  its  own  cocoon,  and  was  easily  imitated  by 
rubbing  a  knife  against  its  surface  ^» 

But  to  come  to  perfect  insects.  ^  Many  beetles  when 
taken  show  their  alarm  by  A^  emission  of  a  shrill,  sibi-i 
lant,  or  creaking  sound — which  some  compare  to  th^ 
chirping  of  young  birds-^produced  by  rubbing  their 

a  Buber,  i.  ^92—      »l  Fuessl,  Archiv,  8. 10.     c  qe  Geer,  \iu  5^4. 
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elytra  with  the  extremity  of  thetir  abdomen.    This  is 
the  ease  with  the  dung-ebafers  (Scarabceus  vernaKSf 
stercorarius^  and  Copris  lunaris) ;  with  the  barrioD*  i 
chafer  (  Trox  mbuloms) ;  and  others  of  the  Scarahceidas;. 
The  burying-beetle  {Necrophorus  Vespilto)^  Auchenia 
melanopa^  £.  Bo  Crioceris  merdigera,  and  Dj/tiscus 
JlermanMj  and  many  other  Cb/^oj7^em produce  a  simi* 
lat  noise  by  the  same  means.  When  this  noise  is  made, 
the  movement  of  the  abdomen  niay  be  perceived ;   and 
if  a  pin  is  introduced  nndei'  the  elytra  it  ceases.  Long 
after  many  of  these  insects  are  dead  the  noi^^e  may '  be 
caused  by  pressure.    Rose)  found  this  with  respect  to 
ibe.ScarabaaidiB^j  and  I  have  repeated  the  experiment 
with  success  upon  Necropharus  Vespillo.    The  Capri- 
corn tribes  (Cerambt/cidoB)  emit  under  alarm  an  acute 
or  creaking  sound — which  Lister  calls  querulous,  and 
Dumeril  compares  to  the  braying  of  an  ass^ — ^by  the 
friction  of  the  thorax,  which  they  alternately  elevate 
and  depress,  against  the  neck,  and  sometimes  against 
the  base  of  the  elytra  ^.    On  account  of  this,  Prionus 
coriarius,  P.  is  called /A^^d/er  in  Germany^.     Two 
ether  coleopterous  genera,  CtfchrUs  and  Clytus^  make 
'th^ir  cry  of  Noli  me  tangere  by  rubbing  their  thora3< 
against  the  base  of  the  elytra.  Pimelia,  another  beetle, 
does  the  same  by  the  friction  of  its  legs  against  each 
other®.   And,  doubtless,  many  more  Coieoptera^  if  ob- 
served, would  be  found  to  express  their  fears  by  simi- 
lai^  means.  .  v 

.    In  the  other  orders  the  examples  of  cries  of  terror  are 

a  Rosel,  II.  208  b  Rai.  Hist  Jns,  S84.    Dnineril,  TraiU  FJenient, 

ii.  100.  n.  17.  cDe  Geer,v.  58.  69.     Rosel,  II.  iii.  5. 

d  Rosel,  ibid«  «  Latr.  Hist,  ^at,  x.  264. 
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much  less  numerous.  Ahug(Cimex  subapUrus^y  De0.) 
wheh  taken  emits  a  sharp  sound,  probably  with  its  ro^ 
strum,  by  moving  its  head  up  and  d6wn  '.  Ray  makes 
a  similar  remark  with  respect  to  another  bug  (Redtmui 
personatus^  P.)j  the  try  of  which  he  compares  to  the 
chirping  of  a  grasshopper  **.  Mutilla  europma^  a  hy* 
roenopterous  insect,  makes  a  sibilant  chirping,  as  I  once 
observed  at  Southwold,  where  it  abounds,  biit  how 
produced  I  cannot  say.  The  most  remarkable  noise, 
however,  proceeding  from  insects  under  alarm,  is  that 
emitted  by  the  death's-head  hawk-moth,  and  for  which 
it  has  long  been  celebrated.  The  Leptdoptera^  though 
some  of  them,  as  we  have  seen,  produce  a  sound  when 
they  fly,  at  other  times  are  usually  mute  insects :  biit 
this  alarmist — for  so  it  may  be  called,  from  theteirors 
which  it  has  occasioned  to  the  superstitious*^ — when  it 
walks,  and  more  particularly  when  it  is  confined,  or 
taken  into  the  hand,  sends  forth  a  strong  and  sharp  cry, 
resembling  that  of  a  mouse,  but  more  plaintive,  and 
even  lamentable,  which  it  continuies  as  long  as  it  id 
held.  This  cry  does  not  appear  to  be  produced  by  the 
wings ;  for  when  they,  as  well  as  the  thorax  and  abdo^ 
men,  are  held  down,  the  cries  of  the  insect  become  still 
louder.  Schroeter  says  that  the  animal,  when  it  utters 
its  cry,  rubs  its  tongue  against  its  head  ^ ;  and  Rdsel, 
that  it  produces  it  by  the  friction  of  the  thorax  and  ab- 
domen*. But  Reaumur  found,  after  the  most  atten- 
tive examination,  that  the  cry  came  from  the  month, 
or  rather  from  the  tongue ;  and  he  thought  that  it  was 
produced  by  the  friction  of  the  palpi  against  that  organ, 

a  De  Geer,  iii.  289.  b  Bist,  Ins.  56.         c  Vol.  1. 2d  Ed.  34. 
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Wlien^  by  nleans  of  a  piti,  he  unfolded  tbe  spiral  toBgiie, 
the  cry  ceased ;  bat  as  soon  as  it  wBk  rolled  up  again  be- 
tween the  palpi  it  was  renewed.  He  next  prevented  tbe 
palpi  from  touching  it,  and  the  sound  also  ceased;  and 
upon  removing  only  one  of  them,  though  it  continued, 
it  became  much  more  feeble^.  Huber,  boi^ever,  dehieis 
that  it  18  produced  by  the  friction  of  tlf  e  tongue  and  pal- 
pi ^*^  but,  as  he  has  not  stated  his  reasons  for  this  opinion, 
I  think  his  assertion  that  he  has  ascertained  this  cannot 
be  allowed  to  countervail  Reaumur^s  experiments. 

I  must  next  say  a  few  words  upon  the  angry  chidings 
of  oar  little  creatures;  for  their  aiigfer  sometimes  vents 
itself  in  sounds.  I  have  often  been  amused  with  hear- 
ing the  indignant  tones  of  a  humble-bee  while  lying 
upon  its  back.  When  I  held  my  finger  to  it,  it  kicked 
and  scolded  with  all  its  might.  Hive-bees  when  irri- 
tated emit  a  shrill  and.  p^vish  sound,  continuing  even 
when  they  are  held  under  water,  which  John  Hunter 
says  vibrates  at  the  point  of  contact  with  the  air-holes 
at  the  root  of  their  wings®.  This  sound  is  particularly 
sharp  and  angry  when  they  fly  at  an  intruder.  The 
same  sounds,  or  very  similar  ones,  tell  us  when  a  wai^ 
is  offended,  and  we  may  expect  to  be  stung; — but  this 
passion  of  anger  in  insects  is  so  nearly  connected  with 
their  fear,  that  I  need  not  enlarge  further  upon  it. 

Concerning  their  shouts  ofjfoy  and  cries  o{  sorrow  I 
have  little  to  record :  that  pleasure  or  pain  makes  a  diffe- 
rence in  the  tones  of  yocal  insects  is  not  improbable ;  but 
our  auditory  organs  are  not  fine  enough  to  catch  all  their 
different  modulations.  When  Schirach  had  oncesmoked 

a  Reaam^  ii.  990— »  b  Now).  Obi.  ii,  300.  note  •. 
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a  hive  to  oblige  the  bees  .to  retire  to  the  top  of  it^  tfae 
•queen  with  some  of  the  rest  il^w  away.    Upon  this, 
those  that  remained  in  the  hive  sent  forth  a  most  plain- 
tive sound,  a$  ir they  were  all  deploring  their  loss: 
when  their  sovereign  was  restored  to  them,  these  lugu- 
brious sounds  were  succeeded  by  an  agreeable  hum- 
^rning,  which  announced  their  joy  at  the  events     Hw- 
ber  relates,  that  once  when  all  the  worker-brood  was 
removed  from  a  hive,  and 'only  male  brood  left,  the 
bees  appeared  in  a  state  of  extreme  despondency. 
Assembled  in  clusters  upon  the  combs,  they  lost  all  their 
activity.  The  queen^&ropped  her  e^s  atxandom;  and 
instead  of  the  usual  active  hum,  a  dead  silence  reigned 
in  the  hive\ 

But  fove  is  the  soul  of  song  with  those  thai  may  be 
esteemed  the  most  musical  insects,  the  grassboppejr 
tribes  {Grj/llidas\  and  the  long  celebrated  Cicada  (2 e/- 
iigonia^  F.).  You. would  suppose,  perhaps,  that  the 
ladies  would  bear  their  share  in  these  amatory  strains. 
But  here  you  would  be  mistaken^^female  insects  are 
too  intent  upon  their  business,  too  coy  and  reserved  to 
tell  their  love  even  to  the  winds. — The  males  alone  * 

**  Formosam  resonare  decent  Amarjilida  sylvas.** 

With  respect  to  the  Cicadee^  this  was  observed  by 
Aristotle;  and  Pliny,  as  usual,  has  retailed  it  after 
him'^.  The  observation  also  holds  good  with  respect 
to  the  Gryllidce  and  other  insects,  probably^  whose 
love  is  musical.  Olivier  however  has  noticed  an  ex'r 
ception  to  this  doctrine ;  for  he  relates,  that  in  a  spe* 

a  Scjiirach,  73—  b  i.  226— .  .; 
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eies  of  beetle  (Pimelia  striata^  F.)?  the  female  ha&  a 
iround  granulated  spot  in  the  middle  of  the  second  seg-^ 
Client  of  the  abdomen,  by  striking  which  against  any 
liard  substance,  she  produces  a  rather  loud  sound,  and 
-that  the  male,  obedient  to  this  call,  soon  attencb  her, 
and  they  pair*, 

.  As  I  have  nothing  to  communicate  to  you  with  re- 
epect.  to  the  love-songs  of  other  insects,  my  further  ob* 
eervations  will  be  confined  to  the  two  tribes  lately 
inentioned,  the  Grj/llidoe  and  the  Cicadas. 

No  sound  is  to  me  more  agreeable  than  the  chirping 
of  mopt  of  the  Gryllidae  ;  it  gives  life  to  solitude,  and 
always  conveys  to  my  mind  the  idea. of  a  perfectly 
happy  being.  As  these  creatures  arfe  now  very  pro- 
perly divided  into  several  genera,  I  shall  say  a  few 
word^  upon  the  song  of  such  as  are  known  to  be  vocal, 
is^epgrately. 

The  remarkable  genus  Pnewmore-^whose  pellqcid 
abdomen  is  blown  up  like  a  bladder,  on  which  account 
Ihey  are  called  Blaazops  by  the  Dutch  colonists  at  the 
Cape— ^in  the  evening,  for  they  are  silent  in  the  day, 
make  a  |;remuIous  and  tolerably  loud  noise,  which  is 
sometimes  heard  on  every  side^.  How  their  sound  is 
produced  is  not  stated. 

The  cricket  tribe  are  a  very  noisy  race,  and  their 
4^hirping  is  caused  by  the  friction  of  the  bases  of  their 
elytra  against  each  other.  For  this  purpose  there  is 
something  peculiar  in  their  structure,  which  I  shair 
describe  to  you.  The  elytra  of  both  sexes  are  divided 
longitudinally  into  twt>  portions ;  a  vertical  or  lateral 
^e,  which  Covers  the  sides ;  and  a  horizontal  or  dorsal 
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one,  which  covers  the  back.  In  the  female  both  these 
portions  resemble  each  other  in  their  nervures ;  which 
running  obliquely  in  two  directions,  by  their  intersec- 
tion form  numerous  small  losenge-sbaped  or  rliom- 
boidal  meshes  or  areolets.  The  elytra  also  of  these  hav« 
no  elevation  at  their  base.  In  the  males  the  vertical 
porticpi  does  not  materially  differ  firom  that  of  the  fe- 
males ;  but  in  the  horizontal  the  base  of  each  elytrum 
is  elevated  so  as  to  form  a  cavity  underneath.  The 
nervures  also,  which  are  stronger  and  more  prominent, 
run  here  and  there  very  irregularly  with  various  in- 
flexions, describing  curves,  spirals,  and  other  figures 
difficult  and  tedious  io  describe,  and  producing  a  vari- 
ety of  areolets  of  different  size  and  shape,  but  generally 
larger  than  those  of  the  female :  particularly  towards 
the  extremity  of  the  wing  you  may  observe  a  space 
nearly  circular,  surrounded  by  one  nervure,  and  di- 
yided  into  two  areolets  by  another^.  The  friction  of 
the  nervures  of  the  upper  or  convex  sur&ce  of  the  base 
of  the  left-hand  elytrum — which  is  the  undermost — 
against  those  of  the  lower  or  concave  surface  of  the  base 
of  the  right-hand — which  is  the  uppermost  one— will 
communicate  vibrations  to  the  areas  of  membrane,  more 
or  less  intense  in  proportion  to  the  rapidity  of  the  fric^ 
tion,  and  thus  produce  the  sound  for  which  these  crea** 
tures  are  noted. 

The  merry  inhabitant  of  our  dwellings,  the  house- 
cricket  (Acketa  domestica,  F.),  though  it  is  often  heard 
by  day,  is  most  noisy  in  the  night.  As  soon  as  it  grows 
dusk,  their  shrill  note  increases  till  it  becomes  quite  an 
annoyance,  and  interrupts  conversation.    When  the 
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male  eingii,  be  elevates  the  elytra  so  as  to  form  an 
acute  angle  with  the  body,  and  then  rubs  them  against 
each  other  by  a  horizontal  and  very  brisk  motion*. 
The  learned  Scaliger  is  said  to  have  been  particularly 
delighted  with  the  chirping  of  these  animals,  and  was 
accustomed  to  keep  them  in  a  box  for  his  amusement. 
We  are  told  that  they  Jiave  been  sold  in  Africa  at  a 
high  price,  and  employed  to  procure  sleep^.    If  they 
could  be  used  to  supply  the  place  of  laudanum^  and  lull 
the  restlessness  of  busy  thought  in  this  country,  the 
exchange  would  be  beneficial.  Like  many  other  noisy- 
persons,  crickets  like  to  hear  nobody  louder  than  them- 
selves.   Ledelius  relates  that  a  woman,  who  had  tried 
in  vain  every  method  she  could  think  of  to  banish  them 
from  her  house,  at  last  got  rid  of  them  by  the  noise 
made  by  drums  and  trumpets,  which  she  had  procured 
to  entertain  her  guests  at  a  wedding.    They  instantly 
forsook  the  house,  and  she  heard  of  them  no  more®. 

The  field-cricket' (^cA^to  campestriSy  F.)  makes  a 
shrilling  noise — still  more  sonorous  than  that  of  the 
house-cricket — which  may  be  heard  at  a  great  distance. 
Mottfiet  tells  us,  that  their  sound  may  be  imitated  by 
rubbing  their  elytra,  after  they  are  taken  off^  against 
each  other*.  "Sounds,"  says  Mr.  White,  "do  not 
always  give  us  pleasure  according  to  their  sweetness 
and  melody ;  nor  do  harsh  ^sounds  always  displease. 

Thus  the  shrilling  of  the  field-cricket,  though  sharp 

and  stridulous,  yet  marvellously  delights  some  hearers, 
filling  their  minds  with  a  train  of  summer  ideas  of  every 

«  Dc  Geer,  iii.  5IT.  See  also  White,  Naf.  Hist.  ii.76;^-and  Rai.  HisU 
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tbing^  that  isrural^  verdMrous^  and  joyous."  One  or 
these  crickets,  whpn  conftaed  in  a  paper  cage  and  set  in 
the  sun,  and  supplied  with  ptents  moistened  with  water 
— for  if  they  are  not  wetted  it  ^ill  die — will  feed,  and 
thrive,  and  become  so  merry  and  loud,  as  to  be  irksome' 
in  the  same  room  where  a  person  i!^  sitting*^. 

Hafing  nevei^  seen  a  female  of  that  extfaotdinary 
anifnal  the  mole-cricket  {GtyUotatpa  vulgaris^  Latr.),  I 
cannot  say  what  difference  obtains  in  the  reticulatioir 
of  the  elytra  of  the  two  sexes*  The  male  varies  in  thisf 
respect  from  the  other'  male  trickets,  for  they  have  no 
circular  area,  nor  do  the  nervures  run^  so  irregularly ; 
the  areolets,  however,  toward  their  base  are  large^ 
with  very .  tense  membrane.  The  bage'  itself  also  i^ 
scarcely  at  all  elevated.  Circumstances  these,  which 
demonstrate  the  propriety  of  considering  them  distinct 
from  the  other  crickets.  This  creaturd  is  not  however 
mute^  Where  they  abound  they  may  be  heard  about 
the  middle  of -April  singing  their  love-ditty  in  a  Ibw^ 
dull,  jarring,  uninterrupted  note,  not  unlike  that  of 

0  

the  goat'sucker  (Caprimulgus  eurapcEUSj  L.),  but  more 
inward^.  I  remember  once  tracing  one  by  its  shrilling' 
to  the  very  hale,  under  a  gtone,  in  the  bank  of  my  ca- 
nal, in  which  it  ivas  concealed. 

Another  tribe  of  grasshoppers  (Locusta,  F.) — the 
females  of  which  are  distinguished  by  their  long  ensi-' 
ferm  ovipositor*— like  the  crickets,  make  their  noise  by 
the  friction  of  the  bas^  of  their  elytra.  And  the'chirp-^ 
ing  they  thus  produce  is  Icmg,  and  seldom  interrupted^ 
which  distinguishes  it  from  that  of  the  common  grass<9 
]b^ppers  (Grt/llusy  F.).  What  is  remarkable,  thegrasi^ 


libpp^r  lark  (Sj/lvia  locusielld),  which,  preys  upon  thein^ 
makes  a  similar  noise.     Professor  Lichten'stein  in  the 
lAnnean  Transactions  has  called  the  attention  of  na- 
turalists to  the  eye-like  area  in  the  right  wing  of  the 
males  of  this  genus '^;  but  he  seems  not  to  have  been 
Aware  that  De  Geer  had  noticed  it  before  him  as  a 
sexual  character ;  who  also,  with  good  reason^  sup- 
poses it  to  assist  these  ariinials  in  the  sounds  they,  pro** 
duce.  Speaking  of  LocuHa  wirfmiiwa-— common  with 
lis— he  says,  ^'  In  our  male  grasshoppers,  in  that  part 
of  the  right  elytrum  which  is  folded  horizontally  over 
the  trunk,  there  is  a  round  plate  made  of  very  fine 
transparent  membrane,  resembling  a  little  mirror  or 
piece  of  talc,  of  the  tension  of  a  drum.     This  mem- 
brane is  surrounded  by  a  strong  and  prominent  ner- 
vure,  and  is  concealed,  under  the  fi:>ld  of  the  left  ely- 
trum, which  has  also  several  prominent  nervures  an- 
swering to  the  margin  of  the  membrane  or  ocellus. 
There  is,"  he  further  remarks,  ^'  every  reason  to  be- 
lieve that  the  brisk  movement  with  which  the  grass- 
hopper  rubs  these  nervures  against  each  other,  pro- 
duces a  vibration  in  the  menibrane  augmenting  the 
kound.    The  males  in  question  sing  continually  in  the 
hedges  and  trees  during  the  months  of  July  and  Ati- 
gust,  especially  towards  sun-set  and  part  of  the  night. 
When  any  one  approaches  they  immediately  cease 
their  song*." 

The  last  description  of  singers  that  I  shall  notice 
amongst  the  Gryllids,  are  those  that  are  more  com- 
monly denominated  grasshoppers  (Gri/llus,  F.).  To 
this  genus  belong  the  little  chirpers  that  we  hear  in 
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every  sunny  bank,  and  which  make  vocal  every  heath* 
They  begin  their  song-^which  is  a  short  chirp  regularly 
interrupted,  in  which  it  differs  from  that  of  the  JLocusta 
— ^loBg  before  8un-rise.   In  the  heat  of  the  day  it  is  in- 
termitted, and  resumed  in  the  evening.    This  sound  is 
fhus  produced : — Applying  its  posterior  shank  ta  the 
thigh,  the  animal  rubs  it  briskly  against  the  elytrum% 
doing  this  alternately  witk  the  right  and  left  legs, 
which  causes  the  regular  breaks  in  the  sound.     But 
this  is  not  their  whole  apparatus  of  song — since,  like 
the  TettigoniaB,  they  have  also  a  tympanum  or  drum.'^ 
De  Geer,  who  examined  the  insects  he  describes  with 
the  eye  of  an  anatomist,  seems  to  be  the  only  entomo- 
logist that  has  noticed  this  organ.     '^  On  ea^b  side  6f 
the  first  segment  of  the  abdomen,'*  says  he,  '^  immedi- 
ately above  the  origin  of  the  posterior  thighs,  there  is 
a  considerable  and  deep  aperture  of  rather  an  oval 
form,  which  is  pairtly  closed  by  an  irregular  flat  plate 
or  operculum  of  a  hard  substance,  but  covered  by  a 
wrinkled  flexible  membrane.     The  opening  left  by 
this  operculum  is  semi-lunar,  and  at  the  bottom  of 
the  cavity  is  a  white  pellicle  of  considerable  tension, 
and  shining  like  a  little  mirror.    On  that  side  of  the 
aperture  which  is  towards  the  head,  there  is  a  little 
oval  hole,  into  which  the  point  of  a  pin  may  be  intro- 
duced without  resistance.     When  the  pellicle  is  re-" 
moved,  a  large  cavity  appears.     In  my  opinion  this 
aperture,  cavity,  and  above  all  the  membrane  in  ten- 
sion, contribute  much  to  produce  and  augment  the 
sound  emitted  by  the  grasshopper^."     This  descrip 
tion,  which  was  takeqfrom  the  migratory  locust  (Gf.  mi* 
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gfMteriu^  IrOy  answi^rs'  tolerably  weH  to  ^0^faipsmsk 
oi4^ur  cCfOtmiM  gHu^oppers,.  only  in  theiii:  Ito  iq>effilfll 
seems  to  >e  vaiher  admioii'oalar)  Md  tte  trt^lilkled 
plate-«whiell  kiid  namirgmal  hsnrs^is  clearly  a  edfell^ 
liaation  of  tbe  sUbslanoe  of  Ibe  segmeiit*  Thltr  «^a* 
ratuB  so  maeh  reaeaibtea  the  dram  ol  tli^'Giosdtf,  Ali 
tbero  eaiv  be  little  doabt  as  to  ks  use*  fhe  vitfrallbM 
caused  by"  tiie^  frk(fSoi»  vf  tbfr  thigfas  emd  eiytfa*  stHkhlg 
upon  thistdrUBi)  atie  reverberated  by  it^  uidfso^iAtieMe^ 
Bess  is  givea  to*  (he  so«nld«  In-  Spaiity  w^  ard  leMI 
ibai people  of  fiisbon  keep  Aese  aDimak--'«'eaUed  tliei^ 
Ch4Uo~kk  eiig^Bs,  Whtcb  tbey  name  GrUlefmy  ioit  tbd 
sake  of  tbeir  soag^ 

IshaUcrnidilde  Afe  diatribe  i^ed  the'ileises df  kit* 
secls^  wittv  a  t^ibe  tlmt  have  longf  beew  eelebratfed-  t&f 
tbeir  oN^cal  powers ;  I  oteAn  tbe  CieuAxi^  iilcludil^ 
tber  tmf  g^nera  Ft<%or%  La  ahid  TeHtgMto;  P«  f  ll# 
JFjM^ns  appear  td  be  Rigbtrsing^f s,  while  tbe  C«^(MJia^ 
sing;  U8«iaHy  ia  the  day.  The  gveat  lantem^fly  (i^^) 
gpr0  hterfuma^  £*)$  frosi'  its  neise  in  the  eveniag-'^/ 
Bearly  resembling  the  sound  of  a  cymbal,  or  rassoi^ 
Uriuder  when  at  work'— «r  eaHed  Staf^de^  by  die 
Dttteh^  in  Guiana.  It  begins  reg^iEirif  tft  sun^sel'^. 
Perhapsr  an  insect  mentioned'  by  Ligon.  as  nuiMiq^  af 
l^ceat  noise  in  the  nigbt  in  Barbadoes,  nmy  belong  i& 
thiS'tribe*  '^ There  is  a  hindof  animai  ii  the  wotids,^' 
says' he,  ^'  thai!  never  saw^  which  lie  all  day  in  hole* 
und  hollow  toees,  and  as  soon  as  the  son  is  dbwn^beginf 
their  tunes,  which  are  neither  singiog  nor  crying,  but 
the  jshrillestvoicies  I  ever  heard:  nothing  can  be  so 
neai^  resenUedr  t0  itr  as  the  mmiths  ef  k^  padk  of  sAUdl 
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beagles  At  a  distance;  dod  so*  lively  and  cbirjiing  the 
noiae  isy-asnothing  can  bemore  deligbtAtl  to  Ike  ear^,' 
if  there  were  not  toorniuch  of  it;  for  the  mnsie  hath  no 
iotermisston'  till  hiornrng,  and  then  all  is  hosht*.'^ 

'  The  species  of  the  other  genus,  Teitigoniay  F.,  called 

by  the  ancient  Greek»-^by  whom  they  were  often  kept 

in  cages  for' the  .sake  of  their  soiig— -TVf/tr,  seem  to 

have'  been  the  favourites  of  every  Grecian  bard  from 

Homer  and  Hesiod  to  Anaereon  and  Theocritus.  Sup- 

posed  to  be  perfectly  harmless,  and  to  live  only  upon 

the  dew/ they  were  addressed  by  the  most  endearing 

epithetB,  and  were  regarded,  as  all  but  divine.     One 

bard  entreats  the  shepherds  to  spare  the  innoxious 

Tettixj  that  nightingale  of  the  Nymphs,  and  to  make 

those  mischievous  birds  the  thrush  and  blackbird  theii' 

prey.    Sweet  prophet  of  the  summer,  says  Anaereon, 

addi'essiDg  this  insebt^  the  Muses  lov^  thee,  Phcebus 

himself  loves  thee,  and  has  given  thee  a  shirill  song; 

Gild  ag€  does  not  wear  thee;  thou  art  wise,  earth-born, 

musical,*  impcDssive,  without  blood;  thou  art  almost 

like  a  god**;   So  attached  were  the  Athenians'' to  these 

insects,  that  they  were  accustomed  to  fasten  golddn 

images  of  them  in  their  hair,  implying  at  the'  same 

time  ia' boast  that  they  themselves,  as  well  as  the  Gi* 

cadflB,  were  TerrcBJUiu    They  were*  regarded  indeed 

by  all  as  the  happiest  as  well  as  the  most  innocent  of 

animahh — not,  we  will  suppose,  for  the  reason  given  hj 

the  saucy  Rhbdian  Xenarchus,  wlien  he  says^ 

"  Happy  the  Cicadas'  liyes, 

•Since  they  all  haye  voiceless  wires." 

If  the  Grecian  .Te^^/j:  or  Cicada  hsA  been  distift-'* 

A  Ma,  of,  Bnrhadods,  65 .  '      b  Epigramm.  JkUct .  45.  S94. 


guUted  by  a  harsh  and  deafening  liote^  likefhose  of 
some  other  countries,  it  would  hardly  Tiave  b^en  ^n  ob* 
ject  6f  siich  affection.  That  it  was  not,  is  clearly  proted 
by  the  connexion  which  was  supjposed  ia  ejcist  between 
it  and  music.  Thus  the  sound  of  this  insedt  and  of  the 
barp  were  called  by  ofteand  the  same  name*.  A  Ci- 
cada sitting  upon  a'hirp  was.a  usuaFemblem  T>f  thcf  sci-- 
ence  of  iinlsic,  ^fiich  Was  thus  accounted  for :— When 
two  rival  musicians,  Eunomus  and  Ariston,  were  con<^ 
tending  upon  that  instrument,  a  Cicada  flying  to  the 
former  and  sitting  upon  his  harp,  supplied  the  place  of 
a  broken  sfring,  and  60  secured  to-him  the  victory** 
To  excel  this  aiiimal  in  singing  seems, to  have  been  the 
highest  commendation  6f  a  singer;  and  even  the  elo« 
quence  of  Plato  was  not  thought  to  suffer  by  a  compa^ 
rison  with  it**.  "At  Surinam  the  hoise  of  the  Tettigonia 
.  Tibicen  is  still  supposed  so  much  to  resemble  the  sound 
of  a  harp  or  lyre,  that  they  are  called  there  harpers 
{JLierman)\  Whether  the'  Grecian  Cicadse  maintain 
at  present  their  ancient  character  for  music,  travellers 
do  not  t6ll  u^.  '     ^ 

Tho^e  of  other  countries,  however,  have  been  held 
in  less  estimation  for  their  powers  of  song ;  or  rathet 
have  been  exefcrated  for  the  deafening  din  that  they 
produce.  Virgil  accuses  those  of  Italy  of  bursting  the 
very  shrubs  with  their  noise";  and  Dr.  Smith  observed 
that  this  species,  which  is  very  common,  makes  a  most 
disagreeable  dull  chirping'.  Another,  Tettigonia  sep-^ 
tendecim — which  fortunately,  as  its  name  imports,  ap- 

WL  Gr,tifyn¥^.  '  b^  MotifTet,  TAea^.  1 3Q. 

*  *H|M«ir;  nx«r«nr,  %mi  rtrw^t  »9»XaXH»  d  Merian  Surinam*  49. 

*  Et  cantu  qnerulie  rampeot  arbiitta  cicadn.  Georg,  iii.  S2S. 
fSin1thV2'iwr,iii.9d. 
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prar^  wly  OPco  in  s^y^otf  ^n  y ears-^mnkes  audi  a  ^on* 
tjnupj  dip  irom  morniiigio  ev^aing  that  people  camiot 
h&^  ieach  other  spesk.  Th^y  appear  in  PennsylTaiiia 
jut  ipcredil^le  i»ii»l>ers  in  the  oudiile;  of  May  % — ^^  la 
jth^  i)Ptjter  months  of  summer,  V  says  Dr.  Shaw,  ^^  espe- 
c^fy  from  midday  (p  the  middle  of  the  afternoon^  tb^ 
(^Jicadfty^^n-if^  or  grasshopper,  as  we  ftlsely  translate 
ii,  if  p^rp^tvaUy  stunpHog  ^ur  ears  with  its  most  e^- 
pi^mwly  shriH  aind  nngratefiil  noise.  It  is  in  this  re** 
l^ct  the  mf  st  trouhlesoroe  and  impertinent  of  insect?, 
jf^Tching  upon  a  twig  and  sqaalling  sometimes  two  or 
thn^j^  hours  without  ceasipg;  thereby  too  oiften  dis- 
jturbing  the  studies,  or  short  repose  that  is  freaqfuently 

'  iffdplged,  in  these  hot  climates,  at  those  hours.  The 
TiTTTif  of  the  Greeks  must  have,  had  a  quite  different 
.voice,  more  soft  surely  and  melodious ;  otherwise  Hie 
fy^  prators  of  Homer,  who  are  compared  to  it,  can  be 
ji^^d  4ipon  i(o  better  than  loud  loquapious  scolda^.'^-^ 
^u  insect  of  this  tribe,  and  I  am  told  a  very  noisy  one, 
jtms  b^en  fouud  by  Mr.  Daniel  Bydder,  bofore  men- 
tioned, in  the  New  Forest^  Hampshire.  Previously  to 
this  it  w^p  not  thought  that  any  of  these  inse<;t  musi- 
^ijWS  w^re  natives  of  th^  British  Isl^^,-r--Captain  Han- 
f^QCjff  inform^  me  that  the  Brazilian  Cieads^  sin^  so 

'  }<>i|d  as  tp  bjB  heard  to  the  dtstance^.pf  a  mile-  This  is 
fs  jf^  map  of  ordinary  stature,  supposing  his  powers  of 
fqic^  jii^prejSiS^d  in  the  ratio  of  his  ai^^  could  be  be«rd 
all  pT^r  the  world.  .  So  thai  Stenter  hjis^self  becomes 
a  mute  i^h^p  jt^rapared  with  these  iasM^*  . 
Yoi}  feel  very  curious,  doubtless,  to  kqow  by  ¥^hat 

a  Collinson  in  Philos.  Tram,  1763.    Stoll,  CigaUB^  86. 
Ij^  Travctit^^d  Ed.  186. 
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means  these  Mitle  vAiimrlW  sre  eiidMed  to  ettit  sudl* 
prodigious  seundM  I  heve  ktefy  tteofioiled  toyou  IIm^ 
drina  of  eertatn  grassftopperff;  this^y  hewever,  appear* 
to  be  an  orffan  of  a  rerj  simple  slnietarer  but  skitiekf 
19  essenfiar  to  the  eeononiy  of  the  Cieade  ffaat  H^ir  • 
males  should  so  much  exceed  aH  other  insects  in  the 
loodneiis  of  their  tones^  lArej  are  furnislle^wHhamudi 
more  comple:k,  and  indeed  aiOHf  wonderfM^  appapatas, 
whieh  I  dbalt  now  describe.    If  yott  hwk  at  the  ander^* 
side  of  th^  body  of  a  male^  the  first  iSiiag  that  wiB^ 
etrike  you  id  a  paip  of  large  piales  of  aa*  irregnlar  ftitm  * 
— in  scHse  semi^oval,  in  oibera  triangaFar,  in^  othei^' 
again  a  segment  of  a  eirele^of  greater  or  less  diametef^ 
— eovering  tiie  anterior  part  of  the  beBy,  and'  ftted  H^ 
ihe  traiik  between  the  abdomen  and  the  Mad  fegs'\ 
These  are  tie  dran-covers  or  opercala^  fi»oni*beHeafh« 
which  the  aomid  issues.    At  the  base  of  the  posterior 
» leg^  jast  aboro  esicli'  operculun^  fliere  is  a  small^ 
pointed  triangalar  prooesg  (p99S9ttkm)^,  the  ol^ecl  of 
whieh^as  Reaumur  supposes,  is^  to  prei^snt  then*  fre»^ 
being  too  raaoh  eleratod.    When  wot  opereuluar  is  re-^ 
Biored,  beneath  it  yon  wslb  find  on  the  esterior  sido^  0 
kollow  cavily,  wkh  a  moatli  soaiawhat  Uneai^  whicli> 
seems  to  open  iato  t^  iaierior  oftbe  abduaaea'^  t^  wsX 
to  ttis^  on  the  lanev  side,  ia  another  large  caviijp  of  a» 
irregular  shapey  the  botton  of  which  i^  diTtded^  intKl 
three  portimio;  of  these  tho^posteriorigliaiectobliqttely 
with  a  beaulifuk  nembmae,  whieh  icM  Tory .  teaaa    in 
some  speeiea  senal^opakie,  and  ia  others,  traasparent^ 

a  PtATtf  y  lU.FiG  1 . 8.  a  a.    RrannK  ▼.  t,  tv\,  /.  5.  a  0. 
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a|idrefi«cU  all  the  eoloura  of  the  mnjbofiir.  ThUmir^ 
ror  iaiiotdie  renl  oif^anof  souod^  but  is  supposed  to 
modulate  it*»  The  middle  portion  is  occupied  by  a 
{date -of  a  horny  subataKe)  placed  horizontally  and 
forming  the  bottom  of  the  cavity.  On  its  ioiier  side  tliis 
plate  .terminates  in  a  carina  or  elevated  ridge,  com- 
ipon  to  both  drums  ^.  Between  the  plate  and  the  after- 
breast  (postpedus)  another  membrane,  folded  trans* 
Tersely,  fills  an  oblique,  oblongv  or  se^i«lut)^.r  cavity  % 
In  some  species  I  have  seen  this  me.mbrtine  in  ttensioa 
^^probably  the  insect  can  stretch  or  relas^  it  at  its  plea<« 
sure*  But  even  all  this  apparatus  is  insufigycient.tOw 
Brodttce  the  sqund  of  these  animals  ;—K>ne  still  more 
important  and  curious  yet  remains  to 'be  described. 
This  organ  can  only^  b^  diapoi^ei:ed  by  dissection.;  A 
portion  of  the  first  andAepond  segments  beingremoyed 
from  that  side  of  the  back  of  the  i^bdooiea  which  aa* 
swers  to  the  driiQis,  two  bundles,  of  muscles  meeting 
Qach' other  in  an  a^uto^  angle,  attached  to  a  place  oppo- 
site to  the  point  of  the  macro  of  the  first  ventral  s^- 
ment  of  the  abdomen,  will  appear  ^  InReaumur'^ 
qieeifuens  these  bundles  of  muscles  seem  to  have  been 
cylindrical ;  but  intone  I  dissected  (  TeUigania  capemis) 
they  were  tubiform,  the  end  to  which  the.true:drum.is 
attached  being  dilated*.  These  bundles  consist  of  a 
prodigious  number  of  muscular  fibres  applied  to  each 
other,  but  easily  separable.  Whilst  Reaju^iur  was 
examining  one  of  these,  pulling  it  firom^its  place  wiui  a 
pin,  he  let  it  go:agaitt,.and:  immediately,  though  the 
animal  had  becQ  long  ^ead,  the   usual  sound  was 

a  Ream? •  fiH  tupra^  /.  3.  in m.  h  Ibid ,  q.q.c,    '  '   e  'Ibid.  ii  n^ 

4  im-f-  6.//,  e  Ibid./.  9.//.    Plate  VIII^Fi«.1^.  ^ 
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emitted.    On  eauehmie  of  the  'drnm^AvilieSj  when  'the 
iOpeKCiiia  are  ^lemcMred^  BttO^Uier  cavitj  of.  a  kinnlate 
shape,  opening  into  theintertor  of  the  abdonieny  isob^ 
aervable  \    In  this  is  the  trne  dmni,  the  ptnaeipal  -or* 
.gaii  c^foundy  and.  lis  aperture  is  to  the  Cicada  ivhal 
x^iriarynx  is  to  ns*   Jf  thepe  creatures  are  unable 
tktmsdxes.to  modulate  their,  sounds^  here  are  parts 
-enough  io  Ao  it  for  tfaeni :  for  the  mirrors,,  the  Bieni- 
\bn»ie#,  and  the. central  portions,  ^ith  their  cavities, 
.all  assistin  it. .  In  the  cavity  last  described,  if  you  re« 
^moye  theJateral  part  of  the  first  dorsal -segment  of  4he 
ia|>donien,  you  will:  discover  a  oemi-opaque  and  nearly 
semaicircular  concavo-convex  npembraiie  with  trans- 
verseufolds-^lhis  is  the  druni\    Each  bundle  of  mus- 
cles,  before  mentioned,  is  terminated  by  a  tendinoua 
plate  nearly  circular,  from  which  issue  several  little 
tendons  that,  forming  a  thread,  pass  through  an  aper- 
ture in  the  horny  piece  that  supports  the  drum,  and  are 
attached  to  its  under  or  concave  surface.    Thus  the 
bundle  of  muscles  being  alternately  and  briskly  relaxed 
and  contracted,  will  by  its  play  draw  in  and  let  out  the 
drum :  so  that  its  convex  surface  being  thus  rendered 
concave  when  pulled  in,  when  let  out  a  sound  will  be 
produced  by  the  effort  to  recover  its  convexity ;  which, 
striking  upon  the  mirror  and  other  membranes  before 
it  escapes  from  under  the  operculum,  will  be  modulated 
and  augmented  by  them  ^.     1  should  imagine  that  the 

a  aeaiim. uftt  supr^f. 3.  If.  b  Ibid. /.  6. 1 1  f,9. 

^  PI.4TK  YIII.  Fio.  19«  cc.  The  fi^re  f[;iven  in  this  plate  does  not 
show  the  drums  clearly';  bat  the  principal  object  of  it  was  to  exhibit  the 
bundles  of  muscles,  which  are  of  a  different  form  from  those  in  Re£ittmar*8 
figmres.  Is  the  above  figure,  a.  is  the  mtrror ;  bbi  the  hunches  of  wys- 
desf  cc.  the  drttms;  d.  the  back  of  the  «6<^0»h!ii  ;  e.  i^he  6f%» 
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«U^miite  ^pfuroaf^^  And  rocMwrion  ctAe  iradk  wmA  ab* 
4piiieii  to  apd  Srem  fdcb  ptiier. 

4a4  90W9  9iy  ^ie#d>  what  adaraUe  visdon,  wliat 
jBpi^uiQiQ^jte  art  and  tlpU  are  iltfpkiyBd  in  <tlie  adaiara- 
}Ap  eontriv^nee  aad^e^aiplei^  fllructare  of  tbie  wonder'^ 
^iil|  this  mnpfwr^lklad  apparatus !  The  Great  Gme- 
^^OA  haf'plaD^d  in  tbese  inseotB  afi  oigaii  toitfniuemg 
jWd  emitting  isounds^  wbieh  in  the  intricacy  of  its  cmi* 
^triiciipn  9eeBi8  to  ireaemble  that  which  he  baa  givMi  to 
jqufip^  and  the  lai^r  awuaak^  for  receiriog  them.  Hove 
'is^f^oc/Ufi^S  afM0fif#;  and^  aait  shovld  lispm,  move 

I  am,  &c* 
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Wrm  h6B$t  of  our  candles^  our  waxJights,  and  eur 
▲rgaad-lampfl,  and  pitj  our  fellow-men  who^  ignorant 
of  our  methods  of  producing  artificial  light,  ar^  con- 
demned to  pass  their  nights  in  darkness.  We  regard 
these  invent ipns  as  the  results  of  a  great  exertion  of 
iinman  intellect,  and  never  conceive  it  possible  that 
other  animals  are  able  to  avail  themselves  of  modes  of 
illumination  equally  eiBcient;  and  are  furniehed  widi 
the  means  of  guiding  their  nocturnal  evolutions  by 
«etual  lights,  similar  in  their  effect  to  those  which  we 
make  use  of.  Yet  many  insects  are  thus  provided. 
Some  are  forced  ta  content  themselves  with  a  single 
eandle^  not  more  vivid  than  the  rushJight  whiofa  glim- 
mers in  the  peasant's  cottage ;  others  exhibit  two  of 
four,  which  cast  a  stronger  radiance ;  and  a  few  can 
dlisplay  a  lamp  little  inferior  in  brilliancy  to  sqme  of 
ours.  Not  that  these  Insects  are  actually  possessed  of 
candles  and  lamps.  You  are  aware  that  I  am  speak- 
ing figuratively.  But  Providence  has  supfilied  them 
with  an  eflfectual  substitnte-^a  luminous  preparati^i 
er  Bferetion,  which  has  all  the  advantages  of  our  lamps 
andooaidles  without  their  inconveniences  |  whieh  gives 
light  sttiBeiettt  to  direct  thehr  motions^  while  It  is  Inee- 
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pable  of  burning;  and  whose  InstreJs  maintained  witb* 
oat  needing  fresh  supplies  of  oil  or  the  application  of 
the  snuffers. 

Of  the  insects  thus  singularly  provided^  the  common 
glow-worm  {Lampyris  noctiluca)  is  the  most  famfliar 
instance.  Who  that  has  ever  enjoyed  the  luxury  of  a 
summer  evening's  walk  in  th9  country,  in  the  southern 
parts  of  our  island,  but  has  viewed -wkh  admiration 
these  ^^  stars  of  the  earth  and  diamonds  of  the  night  ?^' 
And  ii^  living  Iflie  me  in  a  district  where  k  is  rarely 
met  with,  the  first  tme  yoa  saw  this  insfBct,  ^Amnted 
to  be,  as  it  was  in  ray  caBe,^<»e  of  those 'delighitfiil 
evenings  Which  an  Bi^lisb  suminermldra  yields^  vriiea 
not  a  breeze. disturbs  the  balmy  oir^  and  ^^  every  aenas 
is  joy,"  and  hundreds  of  these  radiant  wocidS,'  studding 
their  mossy  couch  with  miU  efblgeBce,'Were  presented 
to  your  wondering  eye  in  the  course  of  a  quairter  of  a 
*niile,*-*you  could  not  help  associating^  with  the  name 
of  glow-worm  the  most  pleasing  recoHaetionsi  *'Ne 
Wonder  thai  an  inaeet,  which  dbiefiy  exhibits  itself  oh 
occasiooft  so  interesting,  and  whose  economy 'is  so 
remarbble,  should  have  -  afforded  -  exquisite  inmge^ 
and  illustrations  to  those  poets  who  have  cultivated 
Natural  History. '         '  •  .   .     *? 

If  you  take  one  of  these  glow«wortns  home  with  you 
ibr  examination,  you  will  findx that  in  shape  it  some^ 
what  resembles  a  caterpillar,  only  that  it  is  much  joaiore 
4epre^sed ;  and  you-^  will  obserlve  that 'the  li^t  pro- 
ceeds firom  a  pale-coloured'  patch  that  terminates ^  the 
underside  of  the  abdomen.  It  is  not,  however,*  the 
*)arva  of  aju  inaect,^but  the  pei^fect ;  female  of  a  winged 
beetle,  from  which  it  is  altogether  so  :d]Aer6nt,  that 
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.  nothiilg  iMit  actual  obserTation  could  have  iaferced  tke 
&ct0ftheir;beingthe  sexeBof  thesameiiiseet.  In  the 
course  of  our  inquiries  you.,will  find  that  sexual  diffe* 
rences  erea  more  extraordinary  exist  in  tka  insect 
worU. 

.  It  has.  been  supposed  by  many  that  the  males  of  tho 
:  jdi&rent  species  ofLampyris  do  not  possess  the.pro-» 
perty  of  giving  out  any  light ;  but  it  is  notv*  ascertained 
that  this  supposhion  is  inaccurate,  though  their  light 
«  Umucb  less  mid  than  that  of  the  female.    Ray.  first 
pointed  out  this  &ct  with  respect  to  L.noctUueaK 
Geoffboy  also  observed  that  the  male:  of  this  8p^cie9  has 
four  smalljuminous  points,  two  on.  each  of  the  two  last 
segments  of ,  the  belly  ^ :  and  bis  observation  has  been 
,  recently  confirmed  by  Miiller.   This  last  entomologist, 
indeed,  saw  only  two  shining  spois ;  but  from  the  in* 
^  sect's  baying. the  power  of  withdrawing,  them  out  of 
sight  so  that  not  the  smallest  trace  of  light  remains,  he 
thinks  it  is  not  improbable  that  at  times  two  other 
.  points  still  smaller  may  be  exhibited,,  as  Geoffiroy 
^s  described.    In  the  males  of  L.  Splendictula^nd  of 
JL.hemipiera  the  light  is  very  distinct,  and  may  be  seen 
in  the  former  while  flying^. — The  females  have  the 
saine  fiiculty  of  extinguishing  or  concealing  their  light 
f-r:a,.very  necessary  provision  to  g4iard.  them  from  the 
attacks  of  nocturnal  bjrds:  Mr.  White  even  thinhs 
.  (hat  they  regularly  put  it  ^  out  bet^i^een  eleven  and 
twelve  every  night^ :  and  they  have  also  (hepowor  of 
irenderi^g  it  for  a  while  more  vivid  than  ordinary. 
.  <  Authors  who  have  noticed  the  luminous  parts  of  the 

'   «H«.  ijif.  SI.      .  b  Wst  abreg.u  168.         c  Jlliger  l^fag.  iv,  19a, 
4  jVo/.  His/.  iuS79.  . 
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eommon  feknale  glow-worm,  baving  uimlly  contented 
theniaelTes  with  stating  tbat  the  light  issues  iron  die 
three  last  ventral  segments  of  the  abdomen* ;  I  dBllgire 
you  the  result  of  some  observations  I  once  made  upon 
this  subject.  One  evening,  in  the  beginning  of  July, 
meeting  with  two  of  these  insects,  I  placed  them  on  my 
hand.  At  first  their  light  was  exceedingly  brilliaiit,  s* 
as  to  appear  even  at  the  junctions  of  the  upper  or  dor- 
sal segments  of  the  abdomen.  Soon  after  I  had  taken 
them,  one  withdrew  its  light  altc^ether,  but  tbe  otfa^r 
continued  to  shine.  While  it  did  this  it  was  kid  tqpon 
its  back,  the  abdomen  forming  an  angle  with  the  rest 
of  its  body,  and  the  last  or  anal  segment  being  kept  in 
constant  motion.  This  segment  was  distinguished  fay 
two  round  and  very  vivid  spots  of  light;  which,  in  the 
specimen  that  had  ceased  to  shine,  were  the  last  that 
disappeared,  and  they  seem  to  be  the  first  parts  that 
become  luminous  when  the  animal  is  dii^osed  to  yieM 
its  light.  The  penultimate  and  antepenultimate  seg* 
ments  each  exhibited  a  middle  transverse  band  ct  yel- 
low radiance,  terminated  towards  the  trupk  by  an 
obtuselyrdentated  line;  a  greener  and  fiiinter  light 
being  emitted  by  the  rest  of  the  segment. 

Though  many  of  the  females  of  die  diferent  spmes 
otLampyris  are  without  wings  and  even  elytra,  (in 
which  circumstance  they  differ  from  all  other  apterous 
Coleopteray)  this  is  not  the  case  with  all.  The  fensale 
oi  L^Udtiea^  a  species  common  in  Italy^  and  which^  if 
we  may  trust  to  the  accuracy  of  the  aoeouat  given  by 
Mr.  Waller  in  the  PMhs0pkkel  TransMimut  fiur  1 684, 
would  seem  to  Jiave  been  taken  by  him  in  Hertford- 

Aijleoffr.  i.  167.    De  Geer^iv.  $B. 
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Yhire^  is  winged ;  and  when  n  number  of  tlieae  moving 
stars  are  seen  to  dart  through  the  air  in  a  dark  nighty 
Bathing  can  have  a  moretieaatiful  effect*  Dn  Saiith 
tells  lis  that  the  beaus  of  Italy  are  aconstomed  in  an 
eventog  to  adorn  the  heads  of  the  ladies  with  these  ar- 
tificial diamonds  by  i^ticking  them  into  their  hair;  and 
a  similar  custom^  as  I  have  before  informed  you%  pre« 
vails  amongst  the  ladies  of  India. 

Besides  the  di&reat  species  of  the  genus  Lampyrisy 
all  of  which  are  probably  more  or  less  luminous,  an- 
other insect  of  the  beetle  tribe,  Elater  noctilucus,  is  en^ 
dowed  with  the  same  property,  and  that  in  a  muck 
higher  degree.  This  insect,  which  is  an  inch  long, 
and  about. one-third  of  an  inch  broad,  gives  out  its 
principal  light  from  two  transparent  eye-like  tubercles 
placed  upon  the  thorax ;  but  there  are  also  two  lumi- 
nous patches  concealed  under  the  elytra,  which  are  not 
visible  except  when  the  insect  is  flying,  at  which  time 
it  appears  adorned  with  four  brilliant  gems  of  the  most 
beautiful  goldeu-blue  lustre :  in.  fact,  the  whole  body  is 
full  of  lights  which  shines  out  between  the  abdominal 
^gmenta  whea  stretched.  The  light  emitted  by  the 
two  thoracic  tubercles  alone  is  so  consid&rabje,^  that 
the  smsdlest  print  may  be  read  by  moving  one  of  these 
insects  along  the  lines;  and  in  the  West  India  islands, 
particularly  in  SU  Domingo,  where  they  are  very  com- 
mott^  the  natives  were  formerly  accustomed  to  employ 
these  living  lamps,  which  tkey  called  Cucyijy  instead  of 
candles  in  per  formings  their  ev^iing  household  occupa*- 
tions*  In  traveUing  at  night  they  used  to  tie  oile  to 
each  great  toe^  and  in  fishing  and  hunting  r^q,uired  no 
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otiier  flamlMHiii\-"*8oiithey  hafl  happily  introdaced  tEiV 
insect  in  his  .^  MBtdoc"^  as  furnishing  the  lamp  by  which 
Coatel  rescued  the  British  hero  from  the  hands  of  the 
Mexican  priests* 

**  She  beckoned  sod  descended^'  and  drew  out 
From  underneath  her  Teat  a  cage,  or  net 
It  rather  might  be  called,  se  fine  the  twigs 
Which  knit  it,  where,  coafiaed,  two  Fire*flte8  gave 
Their  lustre^     By  that  light  did  Madoc  first 
Behold  the  features  of  his  lovely  gaide." 

Pletro  Martire  tells  us  that  the  Cu<uij  eerve  the  na- 
tives of  the  Spanish  West  India  islands  not  <tnly  in-» 
stead  of  candles,  but  as  extirpators  of  the  gnat^,  which 
are  ^  dreadful  pest  to  the  inhiibitants  of  the  low  grounds^ 
They  introduce  a  few  fire-flies,  to  which  the  gnats  are 
a  grateful  food,  into  their  houses,  and  by  means  of 
these  ^'  commodious  hunters"  are  soon  rid  of  the  in- 
truders. "  How  they  are  a  remedy,"  says  this  anthor, 
^  for  so  great  a  raischiefe  it  is  a  pleasant  thing  to  hear. 
Hee  who  understandeth  he  hath  those  troubl'esonie 
guestes  (the  gnattes)  at  home,  diligently  hunteth  after 
the  Cucuij.  Whoso  wanteth  Cucuij  goeth  out  of  the 
house  in  the  first  twilight  of  the  night,  carrying  a 
burning  fire-brande  in  his  hande,  and  ascendeth  the 
next  hillock  that  the  Cucuij  may  see  it,  and  heeswingeth 
the  fire-brande  about,  calling  Cucuius  aloud,  and  beat- 
eth  the  ayre  with  often  calling  out  Cucuie^  Cucuie,** 
He  goes  on  to  observe,  that  the  simple  people  believe 
the  insect  is  attracted  by  their  invitations ;  but  that, 
ibr  his  part  he  is  rather  inclined  to  think  that  the  fire 

»  Pietro  Martire,  The  Decades  of  the  New  Worldy  quoted  in  Madoc, 
p.  543. 
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is  the  nuigoet/  Having  obtained  a  rafficieiit  number 
of  Cucu^^  Uieteftde-bviiter  returns  home  and  letscthem 
fly  loose  in^tii^  house,  wbere  they  diligently  seek  the 
gnats  about  the  be<k  and  the  faces  of  those  asleep,  and 
devour  them^. — These  insects  are  also  applied  to  pur- 
poses of  decoration.  On  certain  festival  days,  in  the 
month  of  June,  they  are  collected  in  great  numbers^ 
and  tied  all  ove^  the  garments  of  the  young  people,  Who 
^11(^  through  the  streets  on  horses  similarjly'Ovna- 
mented,  producing  on*  a  dark  evening  the  effect  of  a 
large  moving  body  of  light.  On  such  occasions  the 
lover  displays  -his  gallantry  by  decking  his  mistress  with 
these  living  gemsV  And  according  to  P.  Martife^ 
^^  many  wanton  wilde  fellowes"  rub'  their  faces  with 
the  flesh  of  a  lulled  Cucuius,  as  boys  with  us  use  phos^ 
phoriis,  *^  with  purpose  to  meet  their  neighbours  with 
a  flaming  countenance,^'  and  derive  amuseraeat  from 
their  fright.     ^  .    -    .         » 

"Besi^s'  Elater  nbctilmcus^  E.Agmim  and  several 
others  of  the  same  genus  are  luminous.  Not  fewer  than 
twelve  species  of  this  &mily  are  detoribed  by  lUiger 
in  the  Berlin  Naturalist  Society s  Magazine^, 

The  brilliatit  nocturnal  spectacle  presented  by  these 
insects  to  the  inhabitants  of  the  countries  where  they 
abound  cannot  be  better  described  than  in  the  language 
of  the  poet  above  referred  to,  who  has  thus  related  its 
first  effect  upon  the  British  visitors  of  the. new  world : 

**.•*...• Sorrowing  wc  beheld 

The  nigbt  come  on  ;  bat  soon  did  night  display 
Mord  wbadere  thao  it  veil'd :  lonumerous  tribes 

^"P^Mariire^uMsHpr,  ^  YfaMon'aPrestntStateoftheSp^msh 
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l^onirdirff  intxctf  • 


From  Urn  womI^co? er  twarn^^  and  duktnm  made 
TlMiriMiiliMTiaible:  oem  wHtiiA  Ibay  •ArMacd 
A  bvi^t  Mm  ridiMce  ipon  lowers  tjla4  elowd 
Tbeir  goif»ow  cokNici  fson  thoeye  of  dij  ; 
Vow  motiooless  and  dark,,  elndcd  search^ 
Se]f-ihroQded;  and  aiioo^  starriog  the  sky. 
Rose  like  a  shower  of  fire.'* 


The  beaiUiftil  poetieal  uMg^ry  with  irbkh  Mr^ 
Soiilhey  has  decorated  thia  Mid  a  few  other  eii|toiaoi»< 
f  real  faets^  will  mahe  you  join  in  my  regvet  that  a  wMse 
ojiteBsWe  acquakitanee  with  the  ecience  has  not  oaablod 
bim  to  apread  hi&  embeUishnents  over  a  greater  aum* 
ber.  The  gratification  whidi  the  entoinologiet  derives 
frOfli  seeiag  his  favourite  study  adorned  with  the  graceo 
of  poetry  is  seldom  unalloyed  with  pain,,  arising^  firem 
the  iaacetfrate  kaowledgiS'  ot  the  sul^ct  in  the  poet* 
Dr»  Darwin^s  description  of  the  beetle  to  which  the  ant«* 
maggot  is  transformed  may  delight  him  (at  least  if  he 
be  a»  admirer  of  the  Darwisiaa  style)  as  he'  reads 
for  the  €i%t  tfme> 

<'  So  sleeps  hi  silmce  the  CarcaIio,.sbnt 
In  the  dark  chambev  of  the  cavernM  nut; 
Erodes  with  i'vory  beak  the  raulted  shell. 
And  qaits  on  &Uaj  wings  its  narrow  ceU«" 

BtiUi  when  the  nxosic  of  the  lines  has  allbwed  him^iweftQi 
for  pauBe^  and  he  recollects  that  Aey  are  built  wholly 
uf>on  an  incorrect  supposition,  the  Carcdiio  never  ia^ 
habiting  the  nut  in  its  beetle  shape,  nor  employing 'its 
ivory  beak  upon  it^  hat  undergoing  its  transformation 
under  ground,  he  feels  disappointed  that  the  paesa^ 
has  not  truth  as  well  as  sound. — Mr.  Southey^  too^had 
fiiUen  into  an  error :  he  oonfonnds  the  fire-fly  of  St. 


mn;  but  happily  lliis^rror  does  not  atbcihisp^^ 

But  to  nsttttn  from  tiife  dif  res]MM*-^If  ilne  ar4  tb  hf^ 
li^m  MMfiSlj^  (and  tte  stbrf  is  Mt  ifierediMe,)  tbe  ikp» 
{>earaiie#^  bf  ^  tropical  fit-^^flied  M  bi&e  oceasioa  leA 
to  a  ititM'a  iai^ortailt  rieiMik  Umui  ttiig;lit  haV#  l^^ti  €w^ 
p<»ctod  frbm  siieh  a  tiu^i  H«  tdh  l»^  that  wh^ii  Stt* 
l^hbata6  OttVendbh  and  6ir  Robert  Dudley  first  latiddl 
in  the  UTest  IfidteB^  ahd  Miw  in  tbf  e?toiti^  an  inIMM 
number  of  moving  lights  in  the  woods,  which  #1^ 
mtH^ly  these  inseets^  they  supposed  that  tbe  Spaaiirds 
wtN«  adfsnein^  upoh  Ih^m,  and  imnlediately  h^toMt 
thefasidtes  to  their 'shlpH''':^-^^  ttsult  as  well  etititKag 
the  Ekletii  iai  a  bomiaemomtion  feast^  as  a  sitntlar  g6^ 
ofiairtiih  land-4iimbs  of  ttispanMa,  whidi,  as  the  ^pa^ 
aiards  tdl,  (and  the  story  is  eotiftfMed  by  att  anniiret>^. 
saify  Flm0  dt  t^  Qxf^grejos^y  by  their  eldtfering«--4aii^ 
tal^^tt  by  the  enetny  for  the  sound  of  Spaaish  eavalr^ 
ekne  upon  then*  he^s — in  like  naritier  scared  aWay  a 
biidy  of  English  invaders  of  the  eity  of  St.  Dcsmiagb  K 

Afi  anecdote  less  imprebable,  perhaps^  audcertaitily 
more  l«dicrou$,  is  i^elated  by  Sir  James  Sknith  of  the  e^ 
^cl  irf  the  litst  sig^t  of  the  l4aMafii  fine-flies  upon  Mmh 
Moorisb  laiAies  iguoraat  of  sueh  appearances*  Thesi 
feinaled  had  been  taken  prisoners  at  sea,  and,  until  th^y 
tould  be  tansomed^  lived  iti  a  house  lit  th^  outskirts  eC 
denea,  where  Ihey  were  frequently  tisited  by  the  r^ 
spet^lable  iahaMtante  of  the  city ;  a  party  df  whon^  on  g6^ 
tiigiitiee^eflin^  were  sul^prised  to  fiad  the  houite  eloMlf 
shi9^^ttp>  and  their  Meot^ish  frieuds  ia  the  great^t  gn^ 
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and  consteroiitioii.  On  inquiriii^  into  the  eauie,  Umf 
ascertained  that  some  of  the  Lampyrit  itaUca  had  finuNi 
their  way  into  the  dwelling,  and  that  the  ladies  witliift 
had  taken  it  into  their  heads  that  these  brilliant  ipiests 
were  no  other  than  the  troubled  spirits  of  their  rela«* 
tions ;  of  which  idea  it  was  some  time  before  they  could 
be  divested. — ^The  common  people  in  Italy  haye  a  su- 
perstition  respecting  these  insects  somewhat  similar, 
believing  that  they  are  of  a  spiritual  nature,  and 
proceed  out  of  the  graves,  and  hence  carefully  avoid 
them  ^. 

Th^  insects  hitherto  adverted  to  have  been  beetles^ 
or  of  the  order  Coleoptera.  But  besides  these,  a  genus 
in  the  order  Hemipteraj  called  Fulgora^  includes  seve- 
iral  species  which  emit  so.  powerful  a  light  as  to  have 
obtained  in  English  the  generic  appellation  of  Lantern-' 
flies.  Two  of  the  most  conspicuous  of  this  tribe  are 
the  J^.  latemaria  and  jP,  candelaria ;  the  former  a  na- 
tive of  South  America,  the  latter  of  China.  Both,  as 
indeed  is  the  case  with  the  whole  genus,  have  the  ma- 
terial which  diflfuses  their  light  included  in  a  hollow 
subtransparent  projection  of  the  head.  In  F,  candelaria 
this  projection  is  of  a  subcylindrical  shape,  recurved  at 
the  apex,  above  an  inch  in  length,  and  the  thickness  of 
a  small  quilL  We  may  easily  conceive,  as  travellers 
assure  us,  that  a  tree  studded  with  multitudes  of  these 
living  sparks,  some  at  rest  and  others  in  motion,  must 
at  night  have  a  superlatively  splendid  appearance. — ^In 
F.  latemaria^  which  is  an  insect  two  or  three  inches 
long)  the  snout  is  much  larger  and  broader,  and  more 
of  an  oval  sha^pe,  and  sheds  a  JLight  the  brilliancy  of 
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which  ImnsceDds  that  of  any-  other  luminous  insect* 
Madam ;  Iberian  informs  us,  thai  the  first  disco verjf^ 
which.she  piadeof  this  property  caused  her  no  small 
alarms  The. Indians  had  brought  her  several  of  these 
insects,  which  by  day-light  exhibited  no  extraordinary 
appearance^  and  she  inclosed  them  in  a  box  until  she 
sliould  faaye  an  opportunity  ol  drawing  them^  placing 
it  upon  a  table  in  her  lodging^room.  In  the  middle  ot 
the  night  the  confined  insects  made  such  a  noise  as  to 
awake- her,  and  she  opened  the  box,  the  inside  of 
whiph  tocher  great  astonishment  appeared  all  in  a 
blaze ;  aud  in  her  fright  letting  it  fall^  she  was  not  less 
surprised,  to  see  each  of  the  insects  apparently  on  fire* 
She  soon,  however,  divined  the  cause  of  this  iinex* 
pectedphenqme^non,  and  re^inclosed  her  brilliant  guest$ 
in  their  j^l^ce  of  confinement  She  ad^,  that  the  light 
of  oae,of  these  Fulgorce  is.sufficiently  bright  to  read  a 
newspaper  by,:  and  though  the  tale  of  her  having 
dr^fTQ  one  of  these  insects  by  its  own  light  is  Without 
foupdation,  she  doubtless  might  haVe  done  so  if  she 
had  chosen*. — ^Another  species  (E, pyrrhort/nchus)  is 
figured  .{)y  Mr.  Donovan  in  his  Insects  of  India,  of 

a  Ins,  $ur7  49^—^*1116  aboVe  ftccbant  of  the  liiminous  pfop«rtie«  m 
Fkfgwra  lilennttrim  is  given^  be<iaiue  oegatWe  eYMleiice«ugbt  not  haitily 
to^be  aUowed  i»  set  aside  facts  posttif  ely  asserted  by  an  author  whos6 
Veracity  is  unimpeached  $  but  it  b  necessary  to  state,  tliat  not  only  hat^ 
Several  of  the  inhabitants  o^  Cayenne,  according  to  the  French' JDic- 
Uonhaire  d^Htstoire  NaturetUy  denied  that  this  insect  shines,  tir  ii^btch  d^* 
nifti  they  are  jollied  by  M.  Richard,  Whtf  reared  ih6  specii^s  (JSntyc/a- 
fiedUt  t^^t^Fulgora)%  but  the  learned  and  accurate  Count  Hoifaiianseglf 
infonos  us,  that  his  insect  collector  Sieber,  a  practised  entomologist  of* 
thirty  years  standing,  and  who,  when  in  the  Brazils  foi^  some  years,  took 
kaany  specimens^  affirms,  that  he  never  saw,  a  single  one  in  the  I  ast.la* 
Miiioiu.    Jkr  GetcUtchafi  Naturf>  Fr.  zu^SerUn  Mag,  i.  153i 
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i^ich  the  light,  thongh  from  a  smaller  snout  Hiiiii  tkit 
of  F.  laiemariay  must  assume  a  more  splendid  aiid  tfki-^ 
king  appearance,  th^  projection  bein^  of  a  ticli  de^p 
purple  from  the  base^  to  near  the  apex,  ivhicb  is  of  A 
itne  transparent  scarlet;  and  these  tints  Will  of  e€>lirBe 
be  imparted  to  the  transmitted  light. 

In  addition  to  the  insects  already  mentioned,  some 
others  have  the  power  of  diffusing  light,  astwospe^ieii 
of  Scolopendra  {S.  electrtca  and  phosphorea),  knd  pro» 
bably  others  of  the  same  genus«  In  these  the  lig^  is 
not  tonflned  to  one  part,  but  proceeds  from  the  whole 
Ibody.  S.  ekctrka  is  a  common  insect  in  this  country, 
Iresiding  under  clods  of  earth,  and  often  risibte  at 
night  in  gardens.  S.  phosphorea,  a  native  of  Asia,  £b  m 
pbscure  species^  described  by  Linn6,  oh  the  authority 
of  C.  6.  Ekeberg,  the  captain  of  a  Swedish  East  Indii* 
man,  who  asserted  that  it  dropped  from  the  air,  chitting 
like  a  glow-worm,  upon  his  ship,  when  sailing  M  the 
Indian  ocean  a  hundred  miles  (Swedish)  from  the'dMi* 
tinent.  However  singular  this  statement,  it  is  tiot  in*- 
credible'.  The  insect  may  either,  as  Linn<  suspects, 
have  been  elevated  into  this  atmosphere  by  wings  wi^ 
which,  according  to  him,  one  species  of  the  genus  is 
provided;,  or  more  probably^  perhaps,  by  a  strong 
wind,  such  as  that  which  raised  into  the  air  the  shower 
of  insects  mentioned  by  De  Geer  as  occurring  in  Swe^ 
den  in  the  winter  of  1749,  after  a  violent  storm  that 
had  torn  up  trees  by  the  roots,  and  eanwd  awmy  to  a 
great  distance  the  surrounding  earth,  aiid  insects  whi^ 
liad  taken  up  their  winter  quarters  amongst  it*    That 

a  De  Geer,  ly.  63. — These  iDsects,  which  were  chiefly  StapkgUfrit  %*i 
mall  iSearotoiy  L^ytpiden,  Gaterpillan»  bat  poticiilariy  the  htfva  «f 


tlie  wipd  nugr  convey  the  lighl  body  of  an  insect  to  the 
above-mentioned  distance  from  land^  you  will  not  dis- 
pute when  you  call  to  mind  that  onr  friend  Hooker^  iut 
his  interesting  Tour  in  Iceland^  teUs  us  that  the  adiea 
fif^m  the  eruption  of  one  of  the  Icelandic  volcanos  ia^ 
1755  were  conveyed  to  Ferrol^  a  distance  of  upwardi 
Qf  MOmiles*. — Lastly^  to  conclude  my  list  o/lumiAous 
injects,  Professor  A&elius  observed  ^^  a  dim  phosphor 
rie  light''  to  be  emitted  from  the  singular  hollow  an* 
teimm  of  Pausus  spfiicerocerus^.   A  similar  appearance 
has  been  noticed  in  the  eyes  of  Noctua  Psiy  jBem- 
bjfx  CaastiSfy  and  otber  moths.    Chiroscclis  b^eucstraUf 
of  X^marck,  a  beetle,  has  two  red  oval  spots  ceveired 
with  a  downy  membrane  on  the  second  segment  of  thj^ 
abdomen^  which  he  thinks  indicate  some  particular  or« 
gm  p^haps  luminous'' :  and  M.  Latreille  informs  me 
tbatiifriend  of  his^ who  saw  one  living  which  waebroipght 
firop  China  to  the  Ide  of  France  in  wood^  found  that 
Uie  ocelli  in  the  ely tira  of  Bufrestis  oceBaia  were  lu- 

9ut  besides  the  insects  here  enumerated,  others  may 

* 

be  Ittipinous  which  have  not  hitherto  been- suspected  of 
beio^  so*  This  seems  proved  by  the  following  fact* 
A  leapied  friend^  has  informed  me,  that  when  he  was 

Caniharhfiuca^  fell  in  such  abundance  that  they  mi^Ht  have  been  taKeo 
from  the  snow  by  handfalr. — Other  8howen  of  insects  which  bafe  l^eeii 
wm^M^^  at  .that  ia  Hungary,  SOch  KovemScir  leit  {EpUmHai'.  OmHoi. 
Aei»*ap4iaBd  oBeMctttiaaed  di  (tfM>  wiNpagenof  Jidy  Sd^  ]«10,  teltt^ 
IWlea  in  Fiance  the  January  ]preoediBg»  accompanied  by  a  shower  of 
red  snow,  may  etidently  be  explained  in,  the  tame  manner. 

ap.40T.  l»£laii.2Vaiif.iV.  sot.  ,t  Catr. /7iirf.2Vof.x^ 
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curate  of  Ickleton,  Cambridgeshire,  in  1780,  a  fiiirmer 
of  that  place  of  the  name  of  Simpringham  broiigiit  to 
him  a  mole-ericket  (Grt/llotalpa  vulgaris^  Latr.),  and 
told  him  that  one  of  his  people,  seeing  a  Jack-6*lantemy 
pursued  it  and  knocked  it  down,  when  it  proved  to  be 
this  insect,  and  the  identical  specimen  shown  to  him. 

This  singular  fact,  while  it  renders  it  probable  that 
some  Insects  are  luminous  which  no  one  has  imagined 
to  be  so,  seems  to  afford  a  clue  to  the,  at  least,  partial 
explanation  of  the  very  obscure  subject  of  ignesfatuiy 
and  to  show  that  there  is  considerable  ground  for  the 
opinion  long  ago  maintained  by  Ray  and  Willughby, 
that^the  majority  of  these  supposed  meteors  are  no 
other  than  luminous  insects.    That  the  large  varying 
lambent  flames,  mentioned  byBeccaria  to  be  very  com-> 
mon  in  some  parts  of  Italy,  and  the  luminous  globe  seen 
by  Dr.  Shaw*  cannot  be  thus  explained,  is  obvious. 
These  were  probably  electrical  phenomena :  certainly 
hot  explosions  of  phosphuretted  hydrogenej'as  has  been 
suggested  by  some,  which  must  necessarily  have  been 
momentary.     But  that  the  ignhfatuus  mentioned  by 
Derham  as  having  been  seen  by  himself,  and  which  he 
describes  as  flitting  about  a  thistle  %  was,  though  he 
seems  of  a  different  opinion,  no  other  than  sdme  lumi- 
nous insect,  I  have  little  doubt.  Mr.  Sheppard  informs 
me  that,^  trayelling  one  night  between  Stamford  and 
Grantham  on  the  top  of  the  stage,  he  observed  for 
more  than  ten  minutes  a  very  large  ignis  fatuus  in  the 
l|ow  marshy  grounds,  which  had  every  appearance  of 
tieing  an  insect.  The  wind  was  very  high  :.consequentjly)^ 

f.  TraveUy  2d  Ed.  3^ ..  b  PMh  Tram.  1T«9.  204.. 
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had  it  b^en  a  vapour,  it  must  have  been  qan^ied  for- 

•  •■        ....  -,.,.  '         • 

ward  in  a  direct  line ;  but  this  was  not  the  case.  It 
liad  the  same  motions  as  a  Tipula,  flying;  upwards  and 
downwards,  backwards  and  forwiards,  sometimes  ap- 
pearing as  settled,  and  sometimes  as  hovering  in  the 
air. — ^Whatever  be  the  true  nature  of  these  meteors,  of 
which  so  much  is  said  and  so  little  known,  it  is  singu- 
lar how  few  modern  instances  of  their  having  been  ob- 
served are  on  record.  Dr.  Darwin  declares,  that 
though  in  the  course  of  a  long  life  he  had  been  out  in 
the  night,  and  in  the  places  where  they  are  said  to  ap- 
pear, times  without  number,  he  had  never  seeii  any 
tiling  of  the  kind :  and  from  the  silence  of  other  philo- 
sophers of  ottr  own  times^  it  should  seem  that  their  e::iC!<( 
perience  is  similar. 

With  regard  to  the  immediate  source  of  the  lumi-^ 
nous  properties  of  these  insects,  Mr.  Macartney,  to 
whom  we  are  indebted  for  the  most  recent  investiga- 
tion on  the  subject,  has  ascertained  that  in  the  common ' 
glow-worm,  and  in  Elater  noctilucus  and  ignitusy  the 
light  proceeds  from  masses  of  a  substance  not  generally 
differing,  except  in  its  yellow  colour,  from  the  intersti^ 
tial  substance  (carps  graisseux)  of  the  rest  of  the  body, 
closely  applied  underneath  those  transparent  parts  of 
the  injsects'  skin  which  afford  the  light.  In  the  glow- 
worm, bbsides  the  last^meptioned  substance,  which, 
when  the  season  for  giving  light  is  passed,  is  absorbed,  ' 
and  replaced  by  the  common  interstitial  substance,  he 
of)served  on  the  inner  side  of  the  last  abdominal  seg^ 
ment  two  minute  oval  sacs  formed  of  an  elastic  spirally- 
wounc^  fibre  similar  to  that  of  the  tracheae,  containing 
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H  aoft  :s#Ilpw  ft^bf^^  of  a  fl<M^r  (wtui^  tban  tkit 
frhicli  Un^  thfi  ft^jpining  region,  and  ^f^^g  a  wmi» 
p^Qoaueiit  aa4  brilliant  l^l^t.  TU$  Ught  be  fot|i(A  Id 
^  less  ua<)^r  tlie  control  of  the  ipa^t  th^  Aat  firwn 
t^e  adj|piBiBg  luminoiia  sMbstan^Ci  wliicb  it  baa  the 
'  power  of  voluntarily  extingiushiog»  aot  by  retraetiag 
4t  under  a  membrane,  at  Carradori  iiuHgilied,  hutk  Ipqt 
lome  iiiscra^ble  change  dependent  U{M)||  its  will;  a94 
wben  thp  latter  substai^ce  wa^  extracted  $rovn  l^viog 
glow-worms  ^Vaflbrded  v^  %bt,  while  ^he  two  s^^Jji 
llli^  circumstance^"  shone  uninterruptedly  for  soYoiid 
hours.  Mr.  Macartney  conceive^  from  the  radifata^ 
structure  of  the  interstitial  sid)Stiuice  awrounding  th^ 
oval  yellow  masses  immediately  under  the  transp«reitf; 
spots  in  the  thorax  of  Elater  noctifucua^  anid  the  sahr 
transparency  of  the  adjoining  crust,  that  the  intersti- 
ti^al  substance  in  this  sitoatioa  has  also  the  profievty  of 
shining — a  supposition  which,  if  De  G^er  and  athw 
authors  be  correct  in  stating  thut  thjis  ia^eet  has  Iwo 
luminous  patches  under  its  elytM,  and  that  the  wsk' 
aures  between  the  abdominal  segmenis  ahin^.wh^ 
stretched,  may  probably  b&  eji^tendi^d  to.  ^.zphoh  of 
tibie  intersititial  substance  of  its  bo^. — ^What  p^nfinr 
organisation  contributes  to  the  productiop  of  lig^  la 
the  hollow  projections  oC  FulgoruM^mf^ria  and  c^n^ 
farja,  the  hollow  antennae  ofPausua  spka^rocerut^  asA 
under  the  whole  iategument  of  Scohpendr($  el^^rk% 
Mr.  Macartney  was  unable  to  ascertain.  ReapectJlig 
^his  last  he  remarks,  what  I  bftTO  my^l^obsenFedi  that 
th^e  is  an  apparent  effusion  of  a  lunpino^us  flilid^tt  Ito 
siiriace,  that  may  be  received  upon  the  haa^  whicltm- 
Ubkaa  phosphoric  light  for  a  few  seconds  afterwmda ; 
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mi^  thi^  it  irill  not  diine  ualesft  it  Wve  been  pre'riously 
ejLp^fsmi  fer  a  sbprt  time  tq  the  ^ohLV  light  ^, 
^  With  respect  to  the  reniote  cause  of  the  luminoiip 
ynfoperty  of  insects,  pbilosophepB  are  considerably  dj^ 
vided  in  opipion.  The  disciples  of  modem  Chemistrj^ 
liave  in  genera},  M^ith  Dr.  Darwin,  referred  it  to  the 
slo^  Qombttstion  of  some  combination  of  pho^phor^ 
«eeret^  from  &eir  ftiuds  by  an  appropriate  organisnir 
4i<M%  and  entering  iiito  combination  with  the  oxygene 
«M{i|)]ied  in  respiration.  This  d{Hnion  is  very  plausiUy 
faj^uU  upcoi  the  ascertained  existence  of  phosph<M-ic  acid 
^an  animal  se^reticjtni  the  great  resemblance  betwe^ 
4k^  light  ofphosphorus  in  slow  o^mbustioa  and  aiitmut 
light;  the  remarkably  large  spiracula  in  glow-^ worms; 
and  iipoQ  the  statement,  tha't^he  light  of  the  gV>w^worm 
If  rendered  ikiore  brilliant  by  the  application  of  heat 
and  oxygene  gas,  and  is  extinguished  by  cold  and.  by 
hydrogene  and  carbonic  acid  gases.  From  these  last 
facts  Spallanzani  was  led  to  regard  the  luminous  mat- 
ter as  a  compound  of  hydrogene  andcarburetted  hydro- 
gene  gas.  Carradori  having  found  that  the  luminous 
portion  of  the  belly  of  the  Italian  glow-worm  (Lampj/" 
fis  italica)  shone  in  vacuo,  in  ou,  in  water,  and  when  un* 
4er^4;»ther  circumstances  where  the  presence  of  oxygene 
glie  was  precluded,  with  Brugnatelli  ascribed  the  pro- 
perty in  question  to  the  imbibition  of  light  separated 
from  the  food  or  air  taken  into  the  body,  and  after- 

m  ^ML  Ttmu^lBl%  p.  SSI'— Mr.  Biacartoey's  statement  oa  this  point 

ia  aal  i«ry  clear.   Ha  ^rotuM^  means  that  the  iaaect  will  net  sliipe.lii:a 

daKk  place  ia  llw  dayiume^  ualfsa  pceviootly  exposed,  ta  Hat  loUa  NfiMi^ 

£ar  Jt  is  often  teen  to  shine  at  sight  when  jt  coifiil  have  had  samoQateir 

,  p^^tare  ia  the  ivn. 
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Itltfds  secreted  in  «  seiwiUe  finm*.  Lastly,  Mr.  Ma- 
cartney haviti^  mmf\nmA  by  experiment  that  the  lig^t 
QSB,f^a0tMmmam  i»  not  diminished  by  immersion  in  y^^' 
icr^jorifieretiised  by  the  application  of  heat;  that  the 
foS^tance  aflKoinliiig  it,  though  poetically  employed  for 
lighting  the  fairkfs'  tapers^,  is  incapable  of  inflamma^ 
^on  if  applied  to  the  flame  of  a  candle  or  red-hot  iron ; 
and  when  separated  Ihym  the  body  exhibits  no  sensible 
heat  on  the  thermometer '«  being  applied  to  it— 'rejects 
the  preceding  hypotheses  a^  ^Unsatisfactory,  but  mthout 
substituting  any  other  explanation ;  suggesting,  how* 
ever,  that  the  facts  he  observed  are  more  favourable 
to  the  supposition  of  light  being  a  quality  of  matter 
tfaftu  a  substance^ 

Which  of  these  opinions  is  the  more  correct  I  do  not 
pretend  to  decide.  But  though  the  experiments  of  Mr* 
Maeartney  seem  feirly  to  bear  him  put  in  denying  the 

f 

a  Annal.  di  C^A>mica,xiH.  1797.     TUU  Mag,  ii.  SO. 

b  ^  And  for  nig^bt-tapen  crop  their  waxeo  thigtis^ 
And  light  them  at  the  fiery  glow-worms'  ejes.** 

c  Some  experiments  made  by  my  friend  the  Rev.  R,  Slieppard  oo  the 
glow-worm  are  worthy  of  being  recorded. — One  of  the  receptacles 
being  extracted  with  a  penknife  continued  luminous^  but  on  being  im- 
mersed  in  camphmrated  spirit  of  wine  became  immediately  fextinct. 
Tlie  anim^y  with  one  of  its  receptacles  uninjured,. being  plunged  iatp  the 
same  spirit,  became  apparently  lifeless  in  less  than  a  minute ;  but  the  re- 
ceptacle continued  luminous  for  five  minutes,  the  light  gradually  disap- 
pearing.— Having  extracted  the  luminous  matter  from  the  receptacles, 
in  two  days  .they  were  healed,  and  filled  with  luminous  matter  as  before. 
He  found  this  matter  to  lose  its  luminous  property,  and  become  dry  and 
glossy  like  gum,. in  about  two  minutes;  but  it  recovered  it  again  on  being 
moistened  with  saliva,  and  again  lost  it  when  dried.  When  the  matter 
was  extracted  from  two  or  three  glow-worms,  and  covered  with  liquid 
gum-vabic,  it  coqtiiiiied  luminous  for  upwards  of  a  quarter  of  ^  houft 
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existeiicd  of  any  ordinary  combination  of  pbosphoms 
in  luminous  insects,  tbt^re  exists  a  contradiction  in 
Biany  of  the  statements,  which  requires  reconciling  be- 
fbre  final  decision  can  be  pronounced.  The  different 
results  obtained  by  Forster  and  Spallanzahi,  who  as- 
itert  tbat  glow-worms  shine  more  brilliantly  in  oxygene 
gas,  and  by'Beckerheim,  Dr.Hulme,  and  Sir  H.  Davy, 
who  could  perceive  no  such  effect,  may  perhaps  be 
counted  for  by  the  supposition  tbat  in  Ae  ktUer 
stances  the  insects  having  bea4iteB  ^nstse  recently, 
might  be  less  seosibfe  4otiie  ^lisralHs  of  the  gas.  than 
in  the  former^  mlMBve  fmsMy  their  irritability  w$is,  as 
Brown  WMiii  say,  accumulated  by  a  longer  abstinence  i 
iMrt  it  hi  not  so  easy  to  reconcile  the  experiment  pf  Sir 
M.  Davy,  who  found  the  light  of  the  glow* worm  not 
to  be  sensibly  diminished  in  hydrogene  gas%  with  those 
of  Spallanzaaiand  Dr.  Hulme,  who  found  it  to  be  ex<* 
tinguished  by  the  same  gas,  as  well-  as  by  carbonic 
srcid,  nitrous  and  sulphuretted  hydrogene  gases.^.  Pos- 
sibly some  of  these  contradictory  results  were  occa* 
sioned* by  not  adverting  to  the  faculty  which  the  living 
jnsect  possesses  of  extinguishing  its  lights,  at  pleasure; 
or  different  philosophers  may  have  experimented  on 
different  species  of  LAmpyris. 

•  The  general  use  of  this  singular  provision  Js  not 
much  more  satis&ctorily  ascertained  than  its  nature. 
1  have  before  conje<^ured — and  in.an. instance  I  then 
related  it  seemed  to  be  sCH-^that  it  may  be  a  m^ans  of 
defence  against  their  enemies®.  In  .different  kinds  of 
insects,  however,  it  may  probably  have  a  different  ob^ 

«  PHlos.  Trans.  1810,  p.  287/  b  Ibid.  1801.  p.  483. 

c  See  nboTe,  p.  228.    . 


jeet.  Thit&btliek«tcf|rii<^ie8(inf4^a^ 
pfeeedes  tkem,  it  may  i^tlie  |Mirt  ttet  Ihew  mok)  im^ 
potts,  eOftUing  theto  tn  iUM^oiwr  ihmt  fseey^^tui  tostow 
tlitiiMelTe6«afelymtheiH9bt.  Inthefa^ii08(£Jtor)| 
if  we  iDondider  the  itt6ilile  nunriie^  that^  iA  oerlaiitdi- 
miles  imd  situatiens  ili?eaeHt  tkemseWe^  every  wh^re^iii 
tbe  nigbt,  it  may  dislrftct  tjie  atteatiem of  theirisiiWHei 
or  alarm  theni.  And  in  tbe  glow- worm — siiioe  their 
Uf^ht  is  iffiually  itiost  bvilliii«t  in  the  fewole ;  i«  sone 
speeieS)  if  not  all,  present  only  ui  tbe  sea^n  wheit-tto 
•exes  are  destined  to  laeel ;  aiid  stiriliinf  ly  dicn^' viiM 
at  tlie  v^  monient  Wheit  the  meeting  takes  pla^re  '-^^ 
l^esides  the.abo?e  oses,  it  is  moirt  ptobadbly  uiteiided  H 
fosduot  the  sexes  to  each  otb^.  This  seefas  ei^idteiitiy 
the  design  in  view*  in  those  speties  in  which,  ae  kk  the 
eoumoii  glow-worm  (Jj.  nddihfedj  Ij.\  the  femalea  ace 
apteroim.  Tb»  toreh  whieb  the  wta|;less  ftmale,  doomed 
to  crawl  upon  the  grass,  lights  np  at  the  approaeh  ef 
n^^ht,  is  a  beacon  which  nhemngly  guides  the  iragftHrt 
male  to  h^  ^^  lovo-illuniiited  ferm/^  heweyer  obsctae 
tiie  place  of  h«*  abode.  It  has  beeii  objected,.  faoW'r 
erer,  to  this  ezflanation,  that-^since  faeth  loirvatnMt 
popa,  as  De  6eer  observed  ^^  and  the  mates  dliiiie  as 
well  as  the  females— 4he  meeting  of  the  sexes  eM 
scarcely  be  the  object  of  their  Ittminons  provitfon. 
But  this  dificttlty  appears  to  roeessily  simnoitnte^ 
As  the  light  proceed  from  a  pecoKaidy  ei!gteized:Sitb- 
stance,  which  probably  hhisI  in  part  be  efebbraAedl  in 
the  laria  and  pnpa  states^  thei^  seems  nothing  iseoikr 
sistent  in  the  £mt  of  some  light  being  tbes  emitted, 
with  the  supposition  of  its  being  destined  solely  for 

9  Miiller  In  lUig.  Mag.  iv.  178.  !»  bf.  4^^ 
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vse  in-  the  perfect  state :  and  the  circumstanee  of  the 
male  haviog  the  same  luminous  property,  no  more 
proves  that  the  Superior  brilliancy  of  the  female  is  not 
intended  for  conducting  him  to  her,  than  the  existenoe 
of  nipples  and  sometimes  of  milk  in  man  proves  thai 
tke  breast  of  woman  is  lot  meant  fbr  the  iviqportof 
her  offspring. .  We  often  see,  witbotit  being  able  to 
account  for  the  iact,  except  ,on  Sir  E.  Home's  idea, 
^hat  th^  SOIL  of  the  ovam  i0  iindeter«iini0d%  itracves  of 
•«  ergatii«ti#n  in  one  eeat  itidispataUy  intended  fdt 
the  «0fe  use  irf*  tht  qllien 

I  am,  &C. 
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ON  THE  HYBERNATION  JtND  TORPU 

DITY  OF  INSECTS. 

If  insects  ean  boast  of  enjoying;  a  grealtt^  Mfi^ty  of 
fiM>d  than  many  other  tribes  of  animals,  this  wifmmttifl^ 
seems  at  first  sight  more  than  eoanterbalaneed  in  OM^ 
climates,  by  the  temporary  nature  of  their  supply.  The- 
graminivorous  quadrupeds,  with  few  exceptions,  how** 
ever  scanty  their  bill  of  fiire,  and  their  camivoroutf 
brethren,  as  well  as  the  whole  race  of  birds  and  fishes^ 
can  at  all  seasons  satisfy,  in  greater  or  less  abundance^ 
their  demand  for  food.  But  to  the  great  majority  of 
insects,  the  earth  for  nearly  one  half  of  the  year  is  a 
barren  desert,  affording  no  appropriate  nutriment.  Am 
soon  as  winter  has  stripped  the  vegetable  world  of  itaft 
foliage,  the  vast  hosts  of  insects  that  feed  on  the  leaves 
of  plants  must  necessarily  fast  until  the  return  of 
spring :  and  even  the  carnivorous  tribes,  such  as  the 
CarabidcBy  IchneumonidcB,  Sphegiadcey  &c.  would  at 
that  period  of  the  year  in  vain  lodi  for  their  accuse 
tomed  prey. 

How  is  this  difficulty  provided  for  ?  In  what  mode 
has  the  Universal  Parent  secured  an  uninterrupted 
succession  of  generations  in  a  class  of  animals  for  the 
roost  part  doomed  to  a  six  months'  deprivation  of  the 
food  which  they  ordinarily  devour  with  such  voracity  ? 
By  a  beautiful  series  of  provisions  founded  on  the  fa« 
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culty,  eoiUmon  also  to  some  of  the  larger  animalsy  of 
passing  the  winter  in  a  state  of  torpor — ^by  ordaining 
that  the  insect  shall  live  through  that  period,  either  in 
an  incomplete  state  of  its  existence  when  its  organs  of 
nutrition  are  undeveloped,  or,  if  the  active  epoch  of  its 
life  has  commenced,  that  it  shall  seek  out  appropriate 
hybemacula  or  winter  quartera,  and  in  them  fall  into 
a  profound  sleep^  during  which  a  supply  of  food  is 
equally  unnecessary. 

In  twoi  of  the  four  states  of  existence  common  to  in* 
sects,  in  which  different  tribes  jpass  the  winter,  namely, 
the  egg  and  the  pupa  state,  the  organs  for  taking  fi)od 
(except  in  some  cases  in  the  latter)  are  not  developed^ 
and  consequently  the  animal  is  incapable  of  eating* 
The  existence  of  insects  in  these  states  during  the  win- 
ter, differs  from  their  existence  in  the  same  foi:m  in  sumn 
mer  only  in  the  greater  length  of  its  term.  In  both 
seasons  food  is  alike  unnecessary,  so  that  their  hy- 
bernation in  these  circumstances  has  little  or  nothing 
analogous  to  that  of  largier  animals^  With  this,  how- 
ever, strictly  accords  their  hybernation  in  th^  larva 
and  imago  states,  in  which  their  abstinence  from  food 
is  solely  owing  to  the  torpor  that  pervades  them,  and 
the  consequent  non-expenditure  of  the  vital  powers,-^ 
I  shall  attend  to  the  peculiarities  of  their  hybernation 
in  each  of  these  states  in  the  order  just  laid  down ; 
premising  that  we  have  yet  much  to  learn  on  this  sub- 
ject, no  observations  having  been  instituted  respect- 
ing the  state  in  .which  multitudes  of  insects  pass  the 
winter. 

It  is  probable  that  some  insects  of  almost  every  order 
hybernate  in  the  egg  state :  though  that  these  must  bie^ 
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MmparfttiTely  few  in  number,  seeim  proved  A«m  two 
eomidemtions :  firsts  Thfltt  the  majority  of  insecte  as* 
tttme  the  imUgO)  and  deposit  their  eggs  in  the  sunlnot 
ttdearly  part  of  autumn,  when  the  heat  saftces  to  hateh 
diem  in  a  short  period :  and  secondly)  That  th^  eggft 
of  a  Yery  large  proportion  of  inoeets  require  for  their 
doe  exclusion  and  the  nutriment  of  the  larrm  sprtit|;^ 
lag  from  them,  conditions  only  to  be  fulfilled  in  sum^ 
mer,  as  all  those  which  are  laid  in  young  fruits  and 
^eeds;  in  the  interior  and  galls  of  leaves;  in  insects 
that  exist  only  in  summer,  &c.  &e«  Th^  insects  w&idl. 
pass  die  winter  in  the  egg  state  are  chiefly  such  as 
have  several  broods  in  the  course  of  the  year,  4he 
females  of  th^  last  of  which  lay  eggs  that,  requiring 
nlor^  heat  for  their  development  than  then  ^usts,  ne^ 
c^ssarily  remain  dormant  until  the  return  of  spring* 

The  situation  in  which  the  female  insect  places  he# 
eggs  in  order  to  their  remaining  there  through  the 
winter,  is  always  admirably  adapted  to  the  degree  Of 
^d  which  they  are  capable  of  sustaining ;  and  to  ikt 
ensuring  a  due  supply  of  food  for  the  nascent  larvBi 
Thus,  with  the  former  view,  Grj/Uus  verrucivams  afld 
aMmy  other  insects  whose  eggs  are  of  a  tender  eon« 
Mtence^  deposit  them  deep  in  the  earth  out  of  tlH$ 
teach  of  frost ;  aad  with  the  latter,  Bombyx  NeuHria^ 
JB*  co^^reiMi^,  JB.  dispar^  and  some  other  moths,  d^ 
parting  from  the  ordinary  instinct  of  their  congenerS| 
which  teaches  them  to  place  their  eggs  upon  th^  leMes 
#f  plants,  fix  theirs  to  the  stem  and  branches  onlyi 
That  this  variation  of  procedure  has  reference  to  tht 
hybernation  of  the  egg»  of  these  particular  species^  is 
a)»iHidantly  obvious*    Insects  wh<>8e  eggs  ar^  W  W 
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batched  in  summer,  usually  fix  them  slightly  to  the 
leaves  upon  which  the  larvae  are  to  feed.    But  it  is 
evident 'that,  were  this  plan  to  he  adopted  by  those 
whose  eggs  remain  through  the  winter,  their  progeny 
might  be  blown  away  along  with  the  leaf  to  which  they 
are  attached,  far  from  their  destined  food.     Thesej 
thei^fore,  choose  a  more  stable  support,  and  careftilly 
fasten  them,  as  has  just  been  observed,  either  to  the 
trunk  or  branches  of  the  tree,  whose  young  leaves  in 
spring  are  to  be  the  food  of  the  excluded  larvae.    The 
latter  plan  is  followed  by  the  female  oiBomhyx  Neus* 
tria^  which  curiously  gums  her  eggs  in  bracelets  round 
the  twigs  of  the  hawthorn,  &c.    But  stnother  provi- 
sion is  demanded.    Were  these  eggs  of  the  usual  deli- 
cate consistence,  and  to  be  attached  with  the  ordinary 
slight  gluten,  they  would  have  a  poor  chance  of  sur- 
Viving  the  storms  of  rain  and  snow  and  hail  to  which 
for*  six  or  eight  months  they  are  exposed.    They  are 
therefore  covered  with  a  shell  much  more  hard  and 
thick  than  common ;  packed  as  closely  as  possible  to 
each  other ;  and  the  interstices  are  filled  up  with  a  te- 
nacious gum,  which  soon  hardens  the  whole  into  a 
solid  mass  almost  capable  of  resisting  a  penknife.  Thus 
secured,  they  defy  the  elements,  and  brave  the  blasts 
of  wintl^r  uciinjured. — The  female  of  Bombt/x  dispar^ 
whose  eggs  have  a  more  tender  shell,  glues  them  in 
an  oval  mass  to  the  stem  of  a  tree  (whence  the  German 
gardeners  call  the  larvae  Stamm-raupe)^  and  then  covers , 
them  with  a  warm  non-conducting  coat  of  hairs  pluck- 
ed from  her  own  body,  equally  impervious  to  cold  and 
wet. 
^  "Another  of  those  beautiful  relations  betireen  objects 
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aiiirst  sight  apparently  unconnected,  wbich  at  every 
step  reward  the  votaries  of  Entomology,  is  afforded 
by  the  coincidence  between  the  perfod  of  the  hatching 
in  spring  of  eggs  deposited  before  winter,  and  of  the 
leafing  of  the  trees  upon  which  they  have  been  fixed, 
and  on  whose  foliage  the  larvsB  are  to  feed :  which  two 
events,  requiring  exactly  the  same  temperature,  are 
always  simultaneous.  Of  this  fact  I  have  had  a  striking 
exemplification  the  last  spring  (1816).  On  the  20th 
of  February,  observing  the  twigs  of  the  birches  in  the 
Hull  Botanic  Garden  to  be  thickly  set,  especially  about 
the  buds,  with  minute  oval  black  eggs  of  some  insect 
with  which  I  was  unacquainted,  I  brought  home  a  small 
branch  and  set  it  in  ajar  of  water  in  my  study,  in  which 
is  a  fire  daily,  to  watch  their  exclusion.  On  the  38ih  of 
March  I  observed  that  a  numerous  brood  of  Aphides 
(not  A.  BetulcB^  as  the  wings  were  without  the  dark 
bands  of  that  species)  had  been  hatched  from  them,,  and 
that  two  or  three  of  the  lower  buds  had  expanded  into 
leaves,  upon  the  sap  of  which  they  were  greedily  feast. 
Jng.  This  was  full  a  month  before  either  a  leaf  of  the 
birch  appeared,  pr  the  egg  of  an  Aphis  was  disclosed 
^  the  open  air. — To  view  the  relation  of  which  I  am 
iSpeaking  with  due  admiration,  you  must  bear  in  mind 
the  extremely  different  periods  at  which  maqy  trees 
acquire  their  leaves,  and  the  consequent  difference  de* 
manded  in  the  constitution  of  the  eggs  which  hyber* 
Hate  upon  dissimilar  species,  to  ensure  their  exclusion^ 
though  acted  upon  by  the  fame  temperature,  earlier 
or  later,  according  to  the  early  or  late  foliation  of  these 
specie?.  There  is  no  visible  difference  between  the 
conformation  of  the  eggs  of  the  Aphis  of  the  birch  and 
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jtbose  oftbe  Aphis  of  the  ash;  yet  in  the  same  exposure 

•those  of  the  former  shall  be  batched,  simultaneously 

with  the  expansion  of  the  leaves,  nearly  a  month  ear- 

rlier  than  those  of  the  latter :  thus  demonstrably  prov« 

ing  that  the  hybernation  of  these  ^ggs  is  not  accidental, 

but  has  been  specially  ordained  by  the  Author  of  na- 

'  ture,  who  has  conferred  on  those  of  each  species  a  pe- 

'  culiar  and  appropriate  organization. 

A  muich  greater ^  number  of  insects  pass  the  winter 
]in  the  pupa  than  in  the  egg  state ;  probably  nine-tenths 
of  the  extensive  order  Lepidopteroj  m^ny  in  Sjftnen' 
iopteroy  and  several  in  other  orders.  In  placing  these 
4>up8B  in  security  from  the  too  great  cold  of  winter  and 
fthe  attacks  of  enemies,  the  larvie  from  which  they  are 
to  be  metamorphosed  exhibit  an  anxiety  and  ingenuity 
evidently  imparted  to  them  for  this  express  design.  A 
lew  are  suspended  without  any  covering,  though  usually 
:io  a  sheltered  situation.  But  by  far  the  larger  num- 
ber are  concealed  under  leaves,  in  the  crevices  of  trees, 
JSccy  or  inclosed  in  cocoons  of  silk  or  other  material&i 
which  will  be  described  to  you  in  a  subsequent  letter, 
a[nd  often  buried  deep  under  ground  out  of  the  reach  of 
frost.— .One  reason  why  so  many  lepidopterous  insects 
pass  the  winter  as  pupae,  has  been  plausibly  assigned 
by  Rosel,  in  remarking  that  this  is  the  case  with  all 
the  numerous  species  which  feed  on  annual  plants.  4»i 
.these  have  no  local  habitation,  dying  one  year  and 
springing  up  from  seed  in  another  quarter  the  next,  it 
is  obvious  that  eggs  deposited  upon  them  in  autumn 
would  have  no  chance  of  escaping  destruction;  and  that 
even  if  the  larv^d  were  to  be  hatched  before  winter, 
and  to  hybernate  in  that  state,  they  would  have  no  cer- 
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t&inty  of  being  in  the  neighbourhood  of  their  appro- 
pri9.te  food  the  next  spring.  By  wintering  in  the  pupft 
state,  these  accidents  are  eflfectually  provided  against. 
The  perfect  insect  is  not  ready  to  break  forth  until  the 
food  of  the  young)  which  are  to  proceed  from  its  eggs, 
is  sprung  up. 

To  the  insects  which  hybernate  in  the  larca  state^  of 
course  belong,  in  the  first  place,  all  those  which  exist 
under  that  form  more  than  one  year;  as  many  Meh^ 
lonthtBj  Elateresj  Cerambyces,  Buprestesy  and  several 
species  of  Libelluloy  Ephemera^  &c.  There  are  also 
imany  larvs  which^<  though  their  term  of  life  is  not  a 
year,  being  hatched  from  the  egg  in  autumn,-  neces- 
sarily pass  the  winter  in  that  state,  as  those  of  several 
Anobia  and  other  wood-boring  insects ;  ofTortric  Wcs* 
berana  and  others  of  the  same  family ;  of  the  second 
broods  of  several  butterflies,  &c.  Many  of  these  re- 
siding in  the  giround  or  in  the  interior  of  trees  need  no 
other  hybernacula  than  the  holes  which  they  constantly 
inhabit;  some,  as  the  aquatic  larvae,  merely  hid^ them- 
selves  in  the  sides  or  muddy  bottom  of  their  nativi^ 
pools ;  while  others  seek  for  a  retreat  under  moss,  dead 
leaves,  stones,  and  the  bark  of  decaying  trees.  Most 
of  these  can  boast  of  ,no  better  winter  quarters  than  a 
simple  unfurnished  hole  or  cavity;  but  a  few,  more 
provident  of  comfort,  prepare  themselves  an  artifidal 
habitation.  With  this  vie w^ the  larva  oiBombyx  Cos* 
suSf  L.,  as  formerly  observed  in  describing  the  habita- 
tions of  insects'^,  forms  a  covering  of  pieces  of  wood 
lined  with  fine  silk;  those  of  Bombyx  Humuli^  Noctua 
radicea^  and  some  other  moths,  excavate  under  a  stone 
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'n  cavity  exactly  the  size  .of  their  bodies,  to  which  they 
give  all  round  a  coating  of  silk  ^;  and  the  larvae  of  Pa- 
pitio  Cratcegi  inclose  themselves  in  autumn  in  cases  of 
the  same  material^,  and  thus  pass  the  cold  season  in 
small  societies  of  from  two  to  twelve,  under  a  common 
covering  formed  of  leaves.  Bonnet  mentions  a  trait  of 
the  cleanliness  of  these  insects  which  is  almost  ludi- 
crous. He  observed  in  one  of  these  nests  a  sort  of 
sack  containing  nothing  but  grains  of  excrement;  and 
a  friend  assured  him  that  he  had  seen  one  of  these  ca- 
terpillars partly  protrude  itself  out  of  its  case,  the  hind 
ieet  first,  to  eject  a  similar  grain ;  so  that  it  would  seem 
the  society  have  on  their  establishment  a  scavenger, 
whose  business  it  is  to  sweep  the  streets  and  convey  the 
rejectamenta  to  one  grand  repository  ^ !  This,  however 
singular,  is  rendered  not  improbable  from  the  fact  that 
beavers  dig  in  their  habitations  holes  solely  destined 
for  a  like  purpose^. 

'  A  very  considerable  number  of  insects  hybernate  in 
the  J9er/ec^  state,  chiefly  of  the  orders  Coleoptera^  Henii" 
ptera^  HymenQpieta^  and  DipterOj  and  especially  of  the 
first.  PapiHo  Urticasj  /o,andafewotherlepidopterous 
species,  with  a  small  proportion  of  the  other  orders, 

a  Brahm,  Ins.  Kal,  i1.  59.  118. 

1i  I  ba?e  reason  to  think  that  the  larvs  of  some  species  of  HemeroHui 
^bus  protect  themselves  by  a  net-like  case  of  silken  threads;  at  least  I 
found  one  to-day  (December  3d,  1816)  inclosed  iq  a  case  of  this  de- 
scription concealed  under  the  bark  of  a  tree :  and  it  is  not  very  likely 
that  it  could  be  a  cocoon,  both  because  the  inhabitant  was  not  a  puptf, 
which  state,  accopding  to  Reaumur,  is  assumed  soon  after  the  cocooo  is 
fabricated  (iij.  385);  and  because  the  same  author  describes  the  cocoons 
of  these  insects  as  perfectly  spherical  and  of  a  very  close  texture  (384)  | 
while  this  was  oblong,  and  the  net-work  with  rather  wide  meshes. 

f  (Etfv.  ii.  7  2.  4  JM.  iz.  167. 
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occasionally  survive  tbe  winter ;  but  the  bulk  of  these 
are  rarely  found  to  hybernate  as  perfect  insect^.  Of 
coleopterous  insects,  Schmid,  to  whom  we  are  indebted 
for  some  valuable  remarks  on  the  present  subject^  says 
that  he  never  found,  or  heard  oPany  entomologist  find- 
ing, a  hybemating  individual  of  the  common  cbckchafet^ 
XMelolontha  vulgaris)^  or  of  the  stag-beetle  (Lueanuh 
Cerviis) ;  and  suggests  that  it  is  Only  those  insects 
which  exist  but  a  short  period  as  JarvaB,  as  most  of  the 
tribe  of  Curculiomdce^  CoccinelUdiB^  &c.,  that  survive 
the  winter  in  the  perfect  state;  while  those  ^bich  live 
more  than  one  year  in  the  larva  state,  as  the  species 
just  mentioned,  are  deprived  of  this  privilege. 

Towards  the  close  of  autumn  the  whole  insect  world, 
particularly  the  tribe  of  beetles,  is  in  motion.  A  ge- 
neral migration  takes  place  :' the  various  species  quit 
their  usual  haunts,  and  betake  themselves  in  search  of 
secure  hybernacula.  Different  species,  however,  do  not 
delect  precisely  the  same  time  for  making  this  change  of 
abode.  Thus  many  CoccinellaSj  Cimices^  and  Musddm 
are  found  out  of  their  winter  quarters  even  after  the 
commencement  of  frost ;  while  others,  as  Schmid  has  rer 
marked,  make  good  their  retreat  long  before  any  severe 
cold  has  been  felt :  in  fact,  I  am  led  to  believe,  from  my 
own  observations,  that  this  is  the  case  with  the  majority 
of  coleopterous  insects;  and  that  the  days  which  they 
select  for  retiring  to  their  hybernacula,  are  soi^eof  the 
warmest  days  of  autumn,  when  they  may  be  seen  in  great 
numbers  alighting  on  walls,  rails,  path-ways,  &c:,  and 
running  into  crevices  and  cracks,  evidently  in  search  of 
Qome  object  very  different  from  those  which  ordinarily 

f  Ulig.  Mag,  I.  209-228. 
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guide  their  moyetnents.  I  have  noticed  this  assemblage 
in  diflferent  years,  but  more  particularly  in  the  last  au** 
tumn  (1816).  Walking  on  the  banks  of  the  Humber  on 
the  1 4th  of  October  about  noon, — ^tbe  day  bright,  calm, 
and  deliriously  mild,  Fahrenheit's  thermometer  58^  in 
the  shade^ — my  attention  was  first  attracted  by  the  path" 
ways  swarming  with  numerous  species  of  rove-beetleiT 
(StaphylinuSf  Oxyielus,  Akochara^  &;c.),  which  kept 
iBcessantly  alighting,  and  hurrying  about  in  every  di- 
rection. On  further  examination  I  found  a  similar  as- 
semblage,  with  the  addition  of  multitudes  of  other  bee- 
ties,  Jffalticcey  Niiiduhdy  CurcuUoneSy  Cryptophagiy  Sec* 
on  every  post  and  rail  in  my  walk^  as  well  as  on  a  wall 
in  the  neighbourhood ;  and  on  removing  the  decaying 
mortar  and  bark,  I  found  thatsome  had  already  iakeu 
ap  their  abode  in  holes,  from  their  situation  with  their 
antennae  folded,  evidently  meant  for  winter  quarters* 
I  am  not  aware  that  any  author  has  noticed  this  re^ 
markable  congregation  of  coleopterous  insects  previ- 
ously to  hybernating,  which  it  is  so  difficult  to  explain 
on  any  of  the  received  theories  of  torpidity,  except  the 
pious  Lesser,*  who  so  expressly  alludes  to  it,  and  with- 
out quoting  any  other  authority,  that  he  would  seem  to 
have  derived  the  fact  from  his  own  observation  \ 

I 

a  Lesser,  L,  i.  256.-~Lyonet  inserts  a  note  to  exptaio  that  Lesier't  ve* 
mark  is  to  be  understood  only  of  such  insects  as  live  in  societies;  and  adds, 
that  solitary  i>pecies  do  not  assemble  to  pass  the  winter  tof  ether.  Les- 
ser, however,  says  aothin^  about  these  insects  passing  the  winter  togeikeff 
a»  his  translator  erroneously  understands  him ;  bat  merely  that  they  at« 
semble  as  if  prepuring  to  retire  for  the  winter,  which  my  oirn  observe* 
tions,  as  above,  confirm.  His  expression  in  the  oHjpBal  German  it| 
**  ^ei<^8am  ab  wenn  sie  sich  zu  ihrer  winter*nihe  feitig  macben  wol- 
ten."    Edit.  Frankfurt  uiid  Uifsif  I73S,  p.  158. 
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.  The  site  chosen  by  differei^  perfect  insects  for  their 
hybernaculais  very  yfirious.  Some  are  content  with 
insinuating  themselves  under  any  large  stone,  a  collec- 
tion of  dead  leaves,  or  the  moss  of  the  sheltered  side  of 
an  old  wall  or  bank*  Others  prefer  for  a  retreat  the 
lichen  or  ivy-covered  interstices  of  the  bark  of  old 
trees,  the  decayed  bark  itself,  especially  that  near  the 
roots,  or  bury  themselves  deep  in  the  rotten  trunk;  and 
a  very  great  number  penetrate  into  the  earth  to  the 
depth  of  several  inched.  .  The  aquatic  tribes,  such  a& 
D^tisciy  Hydrophili^  &c.  burrow  into  the  mud  of  their 
pools ;  but  some  of  these  are  occasionally  met  with  up'« 
der  stones,  bark,  &c.  In  every  instance  the  selected 
dormitory  is  admirably  adapted  to  the  constitution^ 
mode  of  life,  and  wants  of  the  occupant.  Tho;&e  in-i 
sects  which  can  bear  considerable  cold  without  injury,, 
are  careless  of  providing  other  than  a  slight  covering ; 
ivhile  the  more  tender  species  either  enter  the  earth 
beyond  the  reach  of  frost,  or  prepare  for  themselves 
artificial  cavities  in  substances  such  as  moss  and  rotten^ 
wood,  which  conduct  heat  with  difficulty,  and  defend 
them  from  an  injuriously  low  temperature.  It  does  not 
appear  that  any  perfect  insect  has  the  faculty  of  fabri-* 
eating  for  itself  a  winter  abode  similar  to  those  formet) 
of  silk,  &c,  by  some  larvse.  Schmid,  indeed,  has  men- 
tioned finding  JRhagium  mordax  and  Inquisitor,  F.  in 
such  abodes,  constructed,  as  he  thought,  of  the  inne^ 
bark  of  trees;  but  these,  as  Illiger  has  suggested,  were 
more  probably  the  deserted  dwellings  of  lepidopteroua 
larvse,  of  which  the  beetles  in  question  had  taken  pos- 
session \-^Most  insects  place  themselves  in  their  hy-^ 
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bemacula  in  tbe  attitude  which  they  ordinarily  assume 
v/heu  at  rest ;  but  others  choose  a  position  peculiar  to 
their  winter  <ibode«  So  most  of  the  CaraMdce  adhere 
by  their  claws  to  the  under  side  of  the  stone,  which 
serves  for  their  retreat,  their  backs  being  next  to  the 
^ouod;  in  which  posture,  probably,  they  are  most 
effectually  protected  Qrom  wet.  Stapkylinus  sanguino^ 
lentusy  Gravenhorst,  and  others  of  the  same  family, 
coils  itself  up  like  a  snake,  with  the  head  in  thex^entre. 

The  majority  of  insects  pass  the  winter  in  perfect 
solitude.  OccasionscUy,  however,  several  individuals 
of  one  species,  not  merely  of  such  insects  as  Harpalu$ 
(Carabusy  L.)  prasinus,  Cimex  apterusy  &c.,  which 
usually  in  summer  also  live  in  a  sort  of  society,  but  of 
others  which  are  never  seen  thus  to  associate,  as  Jffal' 
ticaoleraceay  Carabus  intrjcatus^  and  several  CoccinelUe^ 
&;c.  are/ound  crowded  together.  This  is  perhaps  ofteB 
more  through  accident  than  design,  as  individuals  of 
the  same  species  are  frequently  met  with  singly;  yet 
that  it  is  not  .wholly  accidental,  seems  proved  by  the 
&ct  that  such  assemblages  are  generally  of  the  same 
genus  and  even  species.  Sometimes,  however,  insects 
of  dissimilar  genera  and  even  orders  are  met  with  to* 
gether.  Schmid  once  in  February  found  the  rare  ZiO- 
mechusa  strumosaj  Gravenhorst,  (Stapht/UnuSyljJ)ioT'* 
fid  in  an  ant-hill  in  the  midst  ofa  conglomerated  lump 
of  ants,  with  tvhii^h  it  was  closely  interwined  *. 
.  By  far  the  greater  proportion  of  insects  pass  th^ 
winter  only  in  one  or  other  of  the  several  states  of 
egg^  pupa,  larva,  or  imago,  but  are  never  found  to  hy- 
befnate  in  more  than  one.    Some  specieS|  however^ 

#  Wig.  Iftv.  it  W. 
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depart  from  this  rule.  Thus  Aphis  Rosesy  CarduijWa^i 
ptcbMj  BMuy  others  of  the  g;enu8,  bybemate  both  in 
the  eg^  and  perfect  state  ^ ;  Papilio  Cardui^  Rhamm^ 
and  some  other  species,  nsqally  in  the  pupa,  bat  often 
^in  the  perfect  state  also ;  and  PapSHo  lo^  according  td 
the  accurate  Brahm,  in  the  three  states  of  egg,  pnpa, 
and  imago  ^.  It  is  probable  that  in  these  instances  the 
perfect  insects  are  females,  which,  not  having  been 
impregnated,  have  their  term  of  life  prolonged  beyond 
the  ordinary  period. 

The  first  cold  weatlier,  after  insects  have-  entered 
their  winter  quarters)^  produces  effects  upon  them  si* 
Biilar  to  those  which  occur  in  the  dormouse,  hedgehog, 
and  others  of  the  larger  animals  subject  to  torpor. 
At  first  a  partial  benumbment  takes  piece ;  but  the  in* 
sect  if  touched  is  still  capable  of  moving  its  organs. 
Sut  as  the  cold  increases  all  the  animal  functions  ceeise. 
The  insect  breathes  no  longer,  and  has  no  need  of  a 
supply  of  air^;  its  nutritive  secretions  cease,  and  no 
more  food  is  required ;  the  mnscles  lose  their  irritabi^ 
lity^;  and  it  has  all  the  external  symptoms  of  deatt. 
In  this  state  it  continues  during  the  existence  of  great 
cold,  but  the  degree  of  its  toi^idity  varies  with  the 
temperature  of  the  atmosphere.  The  recurrence  of  a 
mild  day,  such  as  we  sometimes  have  in  winter,  infiises 
a  partial  animation  into  the  stiffened  animal :  if  dis- 
turbed, its  limbs  and  antennie  resume  their  power  of 
extension,  and  even  the  faculty  of  spirting  out  their  de- 
fensive fluid  is  re-acquired  by  many  beetles ^     But' 

a  Kyber  in  Germar  Magazin  der  Entomohgky  ii.  IS. 

b  Jns»  KaU  ii«  188.  ^  Spallanaani,  Rapports  de  VAir^  2fc.  i.  30. 

f  Carlisle  id  PhiLTtuns^  1805,  p.  S5.      «  Schmid  in  111%.  Mag,  L  98S. 
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however  mild  the  atmosphere  in  winter^  the  greet 
bulk  ^jf^hybematiog  insectB^  as  if  xonscious  of  the  do^ 
ceptious  nature  of  their  pleasurable  feelings,  and  that 
^no  food  could  then  be  procured,  iiever  quit  their  quar- 
ters, but  quietly  ^wait  for  a  renewal  of  their  insensitxt* 
)itj  by  a  firesh  accession  of  cold. 

On  this  bead  I  have  had  an  opportunity  of  making 
«olne  obsenrations  which,  in  the  paucity  of  recorded 
^ts  on  the  hybernation  of  insects,  you  may  not  be  sorry 
to  have  laid  before  you.  The  second  of  December  1816 
was  even  iiiier  than  many  of  the  preceding  days  of  the 
reason,  which  so  happily  falsified  the  predictions  that 
the  unprecedented  dismal  summer  would  be  followed 
by  a  severe  winter*  The  thermometer  was  46^  in  the 
Qhade ;  not  a  breath  of  air  was  stirring ;  and  a  bright 
8un  imparted  animation  to  troops  of  the  winter  ^at 
(Trichocera  hiemalis^  Meig.)?  which  frisked  under  every 
i»UBh  I  to  numerous  Psychodas ;  and  even  to  ^he  flesh- 
fly,  of  which  two  or  three  individuals  btJizzed  past  me 
while  digging  in  my  garden.  Yet  though  these  insects, 
which  I  shall  shortly  advert  to  as  exceptions  to  the  ge- 
neral rule,  were  thus  active,  the  heat  was  not  sufficient 
to  induce  their  hybernating  brethren  to  quit  their  re- 
treats. Removing  some  of  the  dead  bark  of  an  old 
apple-tree,  I  soon  discovered  several  insects  in  their 
winter^quarters.  Of  the  little  beetle  Lebia  q^adr%'' 
iio^^a,  Duftschmid  Faun.  Austr,  (Carabus puncioma^ 
i^uUUuSy  Ent.  Brit.),  I  found  six  or  eight  individuals, 
and  all  so  lively,  that  though  remaining  perfectly  quie| 
in  their  abode  until  disturbed,  they  ran  about  witl^ 
their  ordinary  activity  as  soon  as  the  covering  of  barl^ 
was  displaced.    The  same  was  the  case  with  a  colony 
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of  earwigs.  Two  or  three  mdrndosAs  o(  Lebia  qua-' 
drimaculata  showed  more  torpidity.  When  first  unco- 
vered their  antennae  were  laid  back ;  and  it  was  only 
after  the  sun  had  shone  some  seconds  apon  them  thjsA 
they  exhibited  symptoms  of  animation,  and  aftei^  streteh- 
ing  out  these  organs  began  to  walk.  Close  byitbem 
lay  a  single  Rhynchcenus  Pomorumj  but  in  so  deep  a 
sleep  that  at  first.  I  thought  it  dead.  It  gave  no  sign  of 
life  when  placed  on  my  hand,  quite  hot  with  the  exer- 
cise of  digging ;  and  it  was  only  after  being  kept  there 
some  seconds,^nd  breathed  upon  several  times,  that  it 
first  slowly  unfolded  its  rostrum,  and  then  its  limb&v 
It  deserves  remark,  that  all  these  insects,  thus  diffe- 
rently affected,  were  on  the  same  side  of  the  tree,  un* 
der  a. similar  covering  of  bark,  and  apparently  equally 
exposed  to  the  sun,  which  shone  full  upon  the  cover* 
ing  of  their  retreat '^. 
.    AU  insects,  however,  do.  not  undergo  this  degree  <^ 

a  Since  writing  the  above,  I  have  had  another  opportunity  of  cOnfinli- 
ing.the  .observations  here  made.  The  last  weelL  of  January  1817,  in  the 
neighbourhood  of  Hull,  was  most  delicious  weather-— calm,  sunoy,  dry, 
and  genial — the  wind  south-west,  the  thermometer  from  47*  to  52®  every 
day,  and  at  night  rarely  below  40®;  in  fact,  a  week  much  finer  than  we 
cait  often  boast  of  in  May:  the  27th  of  the  month  was  the  most  delight- 
ful day  of  the  who|e :  the  air  swarmed  with  Trich^ura  hiemaUsj  Psyckodi^ 
and  numerous  other  Diptera,  and  the  bushes  were)hung  with  the  lines  of 
the  gossamer-spider  as  in  autumn.  Yet,  with  the  exception  of  Aphodiufi 
contamin^tust  I  did  not  observe  a  single  coleopterous  insect  on  the  wing, 
nor  even  an  individual  tempted  to  crawl  on  the  trunks  of  the  trees,  under 
the  dead  bark  of  which  I  found  many  in  a  very  lively  state.  Fivecr 
six  individuals  of  HaUica  Nemorum  were  still  very  lethargic;  and  two  of 
Scarabceus  stercorarius^  which  [  accidentally  dug  up  from  their  byber- 
nacula  in  the  earth  at  the  depth  of  six  or  eight  inches,  though  the 
Acari  upoa  them  were  quite  alert,  exhibited  every  symptom  of  complete 
torpor. 
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torpidity.    In  iact^  there  are  some,  tbough  but  few^ 
Which  cannot,  at  least:  in  our  climate,  strictlybesaidto 
hybernate,  understanding  by  that  term  passing  the  wjn* 
ter  in  one  selected  situation  in  a  greater  or  less  degree 
of  torpor,   without  food.    Not  to  mention  PhaUsna 
O.  brumaid^  and  some  other  moths,  which  are  disclosed 
from  the  pupee  in  the  middle  of  winter,  and  can  there- 
fore be  scarcely  regarded  as  exceptions  to  the  rule, 
some  insects  are  torpid  only  in  very  severe  weather, 
and  on  fine  mild  days  in  winter  come  out  to  eat.  This 
is  the  case  with  the  larva  of  Noctua  fuliginosa^  L.'^ 
and  Lyonet  asserts  that  there  are  many  other  cater- 
pillars which  eat  and  grow  even  in  the  midst  of  slight 
froei^.    Amongst  perfect  insects,  troops  of  Trichocera 
hiemalisy  the  gnat  whose  choral  dances  have  been  before 
described  %  maybe  constantly  seen  gamboling  in  theak 
in  the  depth  of  winter  when  it  is  mild  and  calm,  accom* 
ipanied  by  the  little  Psychoda,  so  common  in  windows, 
several  Muscidaa,  spiders,  and  occasionally  some  Apho^ 
dii  And  StaphylinidcB :  and  the  societies  of  ants,  as  w^ 
as  their  attendant  Aphides,  are  in  motion  and  take 
more  or  less  food  during  the  whole  of  that  season  when 
the  cold  is  not  intense.    The  younger'  Huber  infornis 
us  that  a(its  become  torpid  only  at  2^  Reaum.  below 
freezing  (^7^  Fahrenheit),  and  apparently  endeavc^r 
to  preserve  themselves  from  the  cold,  when  its  ap- 
proach is  gradual,  by  clustering  together.    When  the 
temperature  is  above  this  point  they  follow  their  ordi- 
nary habits  (he  has  seen  them  even  walk  upon  the 
snow),  and  can  then  obtain  the  little  food  which  they 
require  in  winter  from  their  cows  the  Aphides,  which, 

«BnihDyJiu.£«r.U.31.    l>  Lesser,  i;.  i.  S55.    t  Sceabove^pi4.S?2. 
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by  %a  mliAirable  provision,  beeoipe  lethargic  At  pM- 
etsely  At  same  degree  of  cold  as  the  akitg,  and  awiike 
at  the  8am#  period  with  thein\ 

Lastly^  tiMtfe  are  some  few  insects  which  do  not 
seem  ever  to  h«  torpid,  a$  Poduta  mvalisy  I^.,  and  the 
'singular  apterous  iaiiiect  recently  described *by  Dalman, 
Ckionea  aramdide$\  both  of  which  run  with  agility  on 
the  8no#  itself ;  and  the  eommon  hive-bee;  though  with 
regard  to  the  precise  state  ia  which  this  last  passes  the 
winter,  this  part  of  itsecoiioai^  has  n^t  been  made  the 
subject  of  such  accurate  investigiAioQ  its  is  desirable. 

Many  authors  have  conceived  t^^it  it  is  the  most  na.- 
tural  state  of  bees  tn  wttiter  to  be  paifbctly  torpid  at 
a  certain  degree  of  cold,  ahd  that  theiir  pirtial  revi- 
"tiscency,  and  consequent  need  of  food  in  Mf  climate^, 
are  owing  to  its  variableness  and  .often  coinpsyrative 
mildness  in  winter;  whence  they  hpii^e  advised  phms^ 
bees  during  this  season  in  an  ice-house,  or  on  the  n(MH||it 
side  of  a  wall,  where  the  degree  of  cold  being  more 
uniform,  and  thus  their,  torpidity  undisturbed,  they 
imagine  no  food  would  be  required.   So  far,,  however^ 
do  these  suppositions  and  conclusions  seem  from  beiii|r 
warranted>  that  Huber  expressly  affirms  that,  instead  of 

•  «  Bockerckcs^  S09.-^o  digging  in  my  garden  on  tbe  26tb  of  January 
1817 » I  tnnied  up  in  three  or  four  places  colonies  of  Hyrmicarubra^  Latr., 
in  their  winter  retreats,  each  of  which  comprised  apparently  one  or  two 
hundred  ants,  with  several  larva;  as  bi^  as  a  grain  of  mustard,  closely 
fluttered  together,  occupying  a  cf&vUy  the  lizo  of  a  hen*i  en;.  In  tea^. 
«ioaB  clay,  at  tbe  depth  of  six  inches  from  the  surface.  Tbey  jt^rere  very 
lively;  bat  thovgh  Fahrenheit's  thermometer  stood  at  47*^  in  the  shade,  1 
did  not  then,  nor  at  any  other  time  during  the  very  mild  winter,  see  « 
single  ant  out  of  its  hybemacnlnm. 
b  KongK  rcf.  Jhwf.  ir^fidffiif .  JSia.  101. 
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b^ing  torpid  in  Winter,  the  beat  ta  ^  well^peopled  hive 
continues  +  24*'  or  ^5^  of  Reaumur  (86^  Fabrenbeit)) 
ipvhen  it  is  several  degrees  below  zero  in  the  open  air; 
that  they  then  cluster  together  and  keep  themselves  tn 
fnotian  in  order  to  preserve  their  heat  ^ ;  and  that  in  the 
dlBpth  ofwintelr  they  do  not  cease  to  ventilate  the  hive  by 
the  singular  process  of  agitating  their  wings  before  de- 
scribed**^ He  asserts  also  that,  like  Reaumur,  he  has 
in  winter  found  in  the  combs  brood  of  all  ages;  which, 
too,  the  observant  Bonner  says  he  has  witnessed^;  and 
which  is  confirmed  by  Swammerdam,  who  expressly 
states  that  bees  tend  and  feed  their  young  even  in  the 
midst,  of  winter**.  To  all  these  weighty  authorities 
may  be  added  that  of  John  Hunter,  who,  asbe^reno^ 
ticed,  found  a  hive  to  grow  lighter  in  a  Cold  than  in  a 
yfsrtn  week  of  winter ;  and  that  a  hive  from  Novem- 
ber loth  to  February  9th  lost  more  than  four  pounds 
in  weight^;  whence  the  conclusion  seems  inevitable, 
thtit  bee^  do  eat  in  winter. 

On  the  other  hand,  Reaumur  adopts  (or  rather,  per* 
haps,  has  in  great  measure  given  birth  to)  the  mor0 
coihmonly  received  notion,  that  bees  in  a  certain  degree 
of  eold  are  torpid  and  consume  no  food.  These  sirehis 
words : — '^  It  has  been  established  with  a  wisdom  which 
we  cannot  but  admire, — with  that  wisdom  with  which 
every  thing  in  nature  has  been  made  and  ordained, — 
that  during  the  greater  part  of  the  time  in  which  the 
country  furnishes  nothing  to  bees,  they  have  no  longer 
need  to  eat;  The  cold  which  arrests  the  vegetation  of 
plants,' which  deprives  our  fields  and  meadows  of  their 
fiow^rs^  "throws  the  bees  into  a  state  in  which  nourish- 

•  Huber,  i.  13i.  b  Ibid.  li.  844.  S5S.    See  above,  p!  193— 

c  Bonner  On  Bus,  104.     *■  Huber,  i.  354.       e  Phii.  Trans,  1700,  KH . 
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men!  ceases  to  be  necessary  to  them :  it  keeps  tbem  id 
a  sort  of  torpidity  (engourdissement)^  in  which  no  tran-^ 
spiration  from  them  takes  place ;  or^  at  lea^,  during; 
tvhich  the  quantity  of  that  which  transpires  is  so^ncon^ 
ftidemble,  that  it  cannot  be  restored  by  aliment  with- 
oat  their  lives  being  endangered.     In  winter,  while  it 
freezes,  one  may  observe  without  fear  the  interior  of 
hives  that  are  not  of  glass  ;*  for  we  may  lay  them  on 
their  sides,  and  even  turn  them  bottom  upwards, without 
putting  any  bee  into  motion.  We  see  the  bees  crowded 
and  closely  pressed  one  against  the  other:  little  space 
then  suffices  for  them*."^^    In  another  place,  speaking 
of  the  custom  in  some  countries  of  putting  bee-hive& 
during  winter  into  out-houses  and  cellars,  he  says  that 
in  such  situations  the  air,  though  more  temperate  than 
out  of  doors  during  the  greater  part  of  winter;  « is 
yet  sufficiently  cold  to  keep  the  bees  in  that  species 
of  torpidity  which  does  away  their  need  of  eating*.'* 
And  lastly,  he  expressly  says  that  the  milder  the 
weather,  the  more  risk  there  is  of  the  bees  consuming 
their  honey  before  the  spring,  and  dying  of  hunger ; 
and  confirms  his  assertion  by  an  account  of  a  striking 
experiment,  in  which  a  hive  that  he  transferred  during 
winter  into  his  study,  where, the  temperature  was  usu* 
ally  in  the  day  10  or  12°  R.  above  freezing  (59^  F.>, 
though  provided  with  a  plentiful  supply  of  honey,  that 
if  they  had  been  in  a  garden  would  have  served  themr 
past  the  end  of  April,  had  consumed  nearly  their  whole 
stock  liefore  the  end  of  February  ^. 

Now,  how  are  we  to  reconcile  this  contradiction  ? 
— for,  if  Huber  be  ^rrect  in  asserting  that  in  frosty 
weather  bees  agitate  themselves  to  keep  off  the  cold> 

a  Reaum.  t.  66T.  b  }bid.  68^  «  Ibfd.  606.       ' 
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and rentilate  their  hive; — if,  as  both  be  and  Swam* 
merdam  state^  they  feed  theiryoung  brood  in  the  depth 
of  winter — it  seems  impossible  to  admit  that  they  ever 
can  be  in  the  torpid  condition  which  Reaumur  sup^ 
poses,  in  which  food,  so  far  from  being  necessary,  is  in^ 
jurious  to  them.  In  fact,  Reaumur  himself  in  another 
place  informs  us,  that  bees  are  so  infinitely  more  sen- 
sible of  told;  than  the  generality  of  insects,  that  they 
perish  when  in  numbers  so  small  as  to  be  unable  to 
generate  sufficient  animal  heat  to  counteract  the  ex* 
ternal  cold,  even  at  H®  R.  above  freezing*  (57**  F.); 
which  corresponds  with  what  Huber  has  observed  (a9 
quoted  above)  of  the  high  temperature  of  welt-peopled 
hives,  even  in  very  severe  weather.  We  are  forced^ 
then,  to  conclude  that  this  usttally  most  accurate  of  ob* 
servers  has  in  the  present  instance  been  led  into  error, 
chiefly,  it  is  probable,  from  the  clustering  of  bees  in 
the  hives  in  cold  weather;  but  which,  instead  of  beings 
as  he  conceived,  an  indication  of  torpidity,  would  seem 
to  be  intended,  as  Hiiber  asserts,  as  a  preservative 
against  ^the  benumbing  efiects  of  cold; 

BeeB,  then,  do  not  appear  to  pass  the  winter  in  a 
state  of  torpidity  in  our  climates,  and  probalfly  not  ip 
-any  others.  Populous  swarms  inhabiting  hives  formed 
of  the  hollow  trunks  of  trees,  used  in  many  northern 
regions,  or  of  other  materials  that  are  bad  conductors 
of  heat,  seem  able  to  generate  and  keep  up  a  tempera^ 
ture  sufficient  tocounteract  the  intensest  cold  to  which 
they  are  ordinarily  exposed.  At  the  same  time,  how«» 
ever,  I  think  we  may  infer,  that  though  bees.are  not 
fitrictly  torpid  at  that  lowest  degree  of  heat  which  they 

a  Reaum.  678.     Compare  also  673.    / 
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can  slistkin,  yet  that  wken  eitpofied  to  thai  degree  tkey 
consume  considerably  le^s  food  than  at  a  higher  tern** 
perature;  and  consequently  that  the  plan  of  placing 
hives  in  a  north  aspect  in  sunny  and  mild  winters  may 
be  adopted  by  the  apiarist  with  advantage.  John  Hunr 
ter's  experiment,  indeed,  cited  above,  in  which  be  found 
that  a  hive  grew  lighter  in  a  cold  than  in  a  warm  week^ 
seems  opposed  to  this  conclusion ;  but  an  insulated  ob^ 
servation  of  this  kind,  which  we  do  not  know  to  have 
been  instituted  with  a  due  regard  to  all  the  circum* 
stances  that  required  attention,  must  not  be  allowed  to 
set  aside  the  striking  facts  of  a  contrary  description 
recorded  by  Reaumur  and  corroborated  by  the  almost 
universal  sentiinent  of  writers  on  bees. — ^After'all,  how- 
ever, on  this  point,  d,s  well  as  on  many  otbers^  connected 
with  the  winter  economy  of  these  endlessly-wonderful 
insect?,  there  is  evidently  much  yet  to  be  observed,  and 
many  doubts  which  can  be  satisfactorily  dispelled  only 
by  new  experiments. 

\ 

The  degree  of  cold  which  most  insects  in  their  dife<- 
irent  states,  while  torpid,  are  able  to  endure  with  im- 
punity, is  Tery  various;  and  the  habits  of  the  different 
species,  as  to  the  situation  which  they  select  to  pas6 
the  winter,  are  regulated  by  their  greater  or  less  sen^ 
sibility  in  this  respect.  Many  insects^  though  able  to 
sustain  a  degree  of  cold  sufficient  to  induce  torpidity, 
Ivould  f>e  destroyed  by  the  freezing  temperature,  to 
aroid  which  they  penetrate  into  the  earth  or  hide  them- 
selves under  non-'conducting  substances;  and  there  can 
be  little  doubt  that  it  is  with  this  view  that  so  many 
species  while  pupse  afe  thus  secured  from  cold,  by  co- 
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cod  lis  t>f inik'  ot  other  iDfiteriald'/  Yei  a  ye^  jgr&&i  pi^ 
porlira  of  iinecta  in  all  their  states  am  necessdtilf  fiiib^ 
jected  to  an  extreme  degree  of  cold.  Matty  eggd  and 
pufi^  are  exposed  to  the  air. without  ^ny  covering^ 
and' tDany^^bolblarvaef  and  perfect  insects,  are  shieltered 
too  slightly  to-  be  secure  from  the  frost.  This  they  ar^ 
either  able  to  resist,  reUiafiiiing  unfrozen  though  ex^ 
fiosed  to  the  severest  cold,  or,  which  is  still  more  sui^- 
prising;*  are  uninjured- by  its  intensest  action,  recover^ 
jnf'  their  vitality  even  after  having  been  frozen  into 
lumps  dfice.    * 

The  eggs  oTinsects  a^e  filled  with  a  fluid  matter,  in* 
eluded  in  a  skin  inHnitdy  thinner  than  that  of  hem(* 
egg^  ¥i)fai(4  John  Huflt^  foutid  to  freeze  at  a|)6ut  15"^ 
of  Fahrenleit;  Yet  on  ejtpoding  several  of  the  former^, 
iineludifig  thoso  Of  the  silkworm,  for  five  hdur^  to  a 
•freezflng  mixture  which  made  Pahrenheit*8  thermot 
meter  Ml  to  38"*  b^low  feero,-  Spallanzani  found  that 
tbOy  were  not  frozen,  nor  theii^  fertility  is  th^  slightest 
de^ee  impaired.  Others  were  exposed  even  tO'SS'' 
below  iKero,  Irithoutbeitig  injured**  ' 

i  'A  V&96  degree  of  cold  suffices-  to  freeze  many  piipee 
and  larVafe,  ill  both  which  dtat^s  the  consistency  of  thO 
Animal  is  almost^s  fluid  as  in  that  Of  th^  egg.  Their 
^vitality  enrfbWs^^ieiti  to  resistit  to  a  certain  extent,  anii 
it  mtist'be  considerably  below  the  freezing  point  to  af^ 
fibet  them.  The  winter  of  1813-14  was  one  of  the  se* 
▼ertfst^e  hfcve  Bad  <br  many  years,  F%hreiiheit'i^  theri 
niomet^r  having  beeii  more  than  once  as  low  as  8'  whed 
tfce*gr6und  Was  wholly  free  from  snow;  yet  almost  the^ 
$r9t  objects  which  I  obj^eryed  in  ray  gardei)>  in  the  com- 
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mencement  <rf*6pritigf,  were  niimbers  of  tbe.caterpilUini 
i>f  tbe  gooeeberry-moth  (Phah^na  G.  gros$ulari0tay^ 
which^  though  they  had  passed  the  winter  with  no  other 
ahelter  than  the  slightly  projecting  rim  of  some  hirge 
garden-potS)  were  aliye  and  quite  uniigared;  and  these 
and  many  other  larvae  never  .in  my  reGoUection  were  scf 
jBumerous  and  destructive  as  in  that  spring :  whence,  as 
well  as  from  the  corresponding  &ct  recorded  wjithsi^- 
prise  by  Boerhaave,  that  insects  abounded  asmacb 
after  the  intense  winter  of  1709,  during  which  Fahrea** 
beit's  thermometer  fell  to  0,  as  after  the  miUestaeaaon, 
we  may  see  the  foUacy  of  thie  popular  notion,  that  hiurd 
"winters  are  destructive  to  insects  \ 
•  But  though  many  larvae  and  pupae  are  able  to  resist 
a  great  degree  of  cold,  when  it  increases  to  a  ci^rtaijft 
extent  they  yield  to  its  intensity  and  became  solid 
masses  of  ice.  In  this  stete  we  should  think  it  impos- 
sible that  they  should  ever  revive*  That  an  animsd. 
wboise  juices,  muscles,  and  whole  body  have  been  sufa^ 
jected  to  a  process  which  splits  bombshells,  and  coa- 
verted  into  an  icy.  mass  thpit  may  be  snapped  jasundctr 
like  a  piece  of  glass,  should  ever  recover  itp  vital 
powers,  seems  at  first  view  little  lesatha^  a  miracle  ; 
and,  if  the  reviviscency  of  the  whe^el  anioMil .(  V^orticeUa, 
rotatoria)  and  of  ^ails,  &c»  after  years  of  .d€^icc£^«f^ 
had  not  made  us  familiar  with  similar  prod^ies,  msbt 
have  been  pronounced  in^possihle;  .an(iJ4tis,p^q|iable 
that  many  insects  when  thus  frozep  nev^r  do,;i^vivct* 
Of  the  &ct,  however,  as  to  jseveral  species,,  there  is  no 
4oubt    It  was  first  noticed  by  jl#ister,  who  relate  thjatt 

a  Vld.  Spence  in  TrantaeUoM  v/tkt  HarHcuU,  Soc  dfMMdon^  \u  14S« 
Compare  fteaiuii.  it.  Ul. 
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be  had  fooBd caterpillars  so  frozen,  that  when  dropped 
into  a  glass  they  chinked  like  stones,  idiich  neverthe^ 
less  rerired  *.  Reaumur,  indeed,  repeated  this  expe« 
riment  without  success ;  and  fonnd  that Vhen  the  larvai 
ofBombyx  Pityocampa^  F.  were  frozen  into  ice  by  a 
cold  of  15^  R.  bejow  zero  («'  F.  below  zero),  they 
could  not'be  made  to  revive^.  '  Bu^  other  trials  have 
Ailly  confirmed  Lister's  observations.  My  friend  Mr. 
-Stickney,  before  mentioned  as  the  author  of  a  valuable 
'Es$€ty  on  the  Chrub  (larva  of  Tipula  oleraeca)^-4o  ascer« 
tain  the  effect  of  cold  in  destroying  this  insect,  exposed 
eome  of  them  to  a  severe  frost,  which  congealed  them 
into  perfect  masses  of  iee.  When  broken,  their  wkcde 
interior  was  found  to  be  froizeh.  Yet  several  of  these 
resumed  their  active  powers.  Bonnet  had  precisely 
the  same  result  with  the  pupas  of  Papilia  Brasncaf^ 
which,  by  exposing  to  a  frost-  of  14^  R.  below  zero 
<0**  F.)5  became^lumpsof  ice,  and  yet  produced  butter- 
Hies  ^.  Indeed,  the  circumstance  thatanin^als  of  a  much 
more  complex  organization  than  insects,  namely,  ser* 
pents  and  fishes,  have  been  known  to  revive  after  being 
frozen,  is  sufficient  to  dispel  any  doubts  on  this  head; 
John  Hunter,  though  himself  unsuccessful  in  his  at* 
tempts  to  reanimate  carp  and  other  animals  that  had 
been  frozen,  confesses  that  the  fact  it^If  is  so  well 
authenticated  as  to  admit  of  no  question  ^. 

On' what  principle  a  faculty  so  extraordinary  and  sO 
contrary  to  our  common  conceptions  of  the  nature  of 
animal  life  depends,  I  shall  not  attempt  to  explain. 
Nor  can  any  thing  viiry  satisfactory  be  advanced  with 

A  Lister.  Goedart.  de  JnsediSf  TO*  b  ReAum.  ii.  149. 
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tegacd  (to  the6fi«itce«of  tbp  power  irhieh  maoyi  insects 
i^  soflie  9tate99  anfl  itlmosl  all  .in  the  egg  state^  have  of 
reatsting  intense  degrees  of  cold  without  becoming  fn>T 
fsen.'  It  is.cl^ar  thdt  the  n$ual  explanation  ol  tina  same 
faculty  to  a  less  degree  in  the  warm-blooded  animals — 
the  constant  production  of  animal  heat  frmn  the. calorie 
set  IVee  in  the  decomposition  of  the  respired  air — will 
not  avail  us  here.  For,  .first,  the  hive-ibee,  whieh  has 
the  capacity  of  evolving  aniiaal  heat  in  a  jBuch  greater 
degree  than  any  other  insect,  is  killed  by  a  coM  consi- 
derably less  than  that  of.  freeeing.  Secondly,  maaxj 
large  larvas,  as  Reaumur  has  observed^  are  destrpjred 
)>y  a  less  degree  of  cold  than  smaller  species  whose  l-e«- 
spiratory  organiasation.  is  necessarily  .on  a  much. leas 
extensive  scale.  And  thirdly,  the  eggs  of  insects — ^ia 
irhich,  though  they  probably  are  in  some  degree,  acted 
upon  by  the  oxygen  of  the  atmosphere,  nothing  like  re- 
spiration takes  place— can  endure  a  much  greater  in^ 
tensity  of  cold  than  either  the  larvae  or  pupce  produced 
from. them. 

Nor  can  we  refer  the  effect  in  question  to  the  thin* 
ness  or  thickness^*the  greater  or  less  non-conducting 
power — of  the  skin  of  the  animal.  Reaumur  found  that 
the  subterranean  pupae  of  many  moths  perished  with  a 
cold  of  7°  or  8"*  R.  below  zero  (14°JP.«),  while  the  ex- 
posed pupae  of  JPapilio  Brassicas  and  other  species  en<« 
dured  15°  or  16°  without  injury*  5  (a  proof,  by  thcway, 
that  the  different  economy  of  these  insects,  as  to  their 
choice  of  a  situation  in  their  state  of  pupae,  is  regulated 
by  their  power  of  resisting  cold,)  but  no  difference  ia 
the  substance  of  the  exterior  skin  is  perceptible^    And 

•  Reanm.  ii.  140— 
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the  eggs  of  insects  have  usually  thiiOier  $ki0s  tbaii 
pupee,  «nd  yet  they  ar^. unaffected  by  a  deglree  of  cold 
much  superior. 

•  In  the  present  state,  then,  of  our  knowledge  of  ani* 
mal  physiology,,  we  must  confess. our.  ignorance  of  the 
cause  of  thesie  phenomena,  which  seem  never  to  have 
been  Buffidenityt  adverted  to  by  general  speculators  oil 
the  nature  of  animal  heat. :  We  may  tonjecture,  in* 
deed,  eith^  that  they  aveowing  to.some  peculiar,  and 
Varying  attraction  for. caloric  inherent  in  the:'flujds 
which  coinpose  the  animal,  and  li^hich  in  the  egg^tate^ 
like  spirit  of  wine, :  resist  our  utmost  producible  arti? 
ficial  cold ;  or  that^  as  John  Hunter  seems  to  infer  witll 
respect  to  a  siiuilar.  faculty  in  a  minor  degree  in  th^ 
Ben's  e^,  the  whole  are  to  be  referred  to  some'nn« 
known  power  iDf  .vitality;  The  latter  seems  the  most 
probaMe  supposition ;'  for  Spallanzani  found  that  the 
blcibd  of  marmott,  which  remains  fluid  when  they  are 
exposed  i.o  a  cold  several  degrees  below  zero  of  Fahrea* 
heit,  freezes  at  a  much  higher  temperature  when  drawa 
jR[^m the  animal ^ ;  audit  is  reasonable. to  conjecture 
that  the  same  result  would  follow  if  the  fluids  filling 
the  eggs  of  insects  were  collected  separately,  and  then 
exposed  to  severe  cold. 

'  fc         •      *  *  ■  4 

'  ^  SpHngis,  of  course^'  the  periods  when  insects  shritf 
off  the  four  or  five  months'^  sle^p  which  has  sweetly 
banished  ^nter  fi-Om  their  calendar,  quit  their  ddrmn 

«  •  

tones,  atid  again  enter  the  active  scenes  of  U&.  It  is 
impossible  to  deny  that  the  increased  temperature,  of 
this  seasou  is  the  immediate  caiise  of  their  reappear* 
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unce;  for  they  leave  their  retreats  nluch  earlier  in  for- 
ward than  in  backward  springs.  Thus  in  the  early  spring 
of  1805  (to  me  a  memorable  one,  since  in  it  I  began  my 
entomological  career,  and  had  anxiously  watched  its 
first  approaches  in  CMTder  to  study  practically  the  science 
of  which  I  had  gained  some  theoretical  knowledge  in 
the  winter,)  insects  were  generally  out  by  the  middle 
of  March ;  and  before  the  30th,  I  find,  x)n  referring  to 
my  entomological  journal,  that  I  had  taken  and  inves-» 
tigated  (I  scarcely  need  add,  not  always  with  a  correct 
,  result,}  fifty->eight  coleopterous  species :  while  in  the 
last  untoward  spring  (1816)  I  did  not  observe  even  a 
bee  abroad  until  the  20th  of  April ;  and  the  first  butter* 
fly  that  I  saw  did  not  appear  until  the  26th  •.    .  . 

There  are,  however,  circumstances  connected  wftb 
this  reappearance,  which  seem  to  prove  that  something 
Viore  than  the  mere  sensation  of  warmth  is  coocerned 
in  causing  it.  I  shall  not  insist  upon  the  remarkable  &ct 
vhich  Spallanzani  has  noticed,  that  insects  reappear 
in  spring. at  a  temperature  consideraUy  lower  than 
that  at  which  they  retired  in  autumn ;  because  it  may 
be  plausibly  enough  explained  by  reference  to  their  in- 
creased irritability  in  spring,  the  result  of  so  loi^  an 
abstinence  from  food,  and  their  consequent  augmented 
sensibility  to  the  stimulus  of  heat.  '  But  if  the  mere 
perception  of  warmth  were  the*  sole  cause  of  insects 
ceasing  to  hybernate,  then  we  might  fairly  infer,  that 
species  of  apparently  similar  organization,  and  placed 
in  similar  circumstances,  would  leave  their  winter 
quarters,  at  the  same  time.    This,  however,  is  &r 
from  being  the  case.    Reaumur  obseryed  that  the  lar^ 
vaB  Qf  Papilio  Cvi^ia  quitted  their  necit  a  full  month 
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sooner  than  those  ot^Bambfix  tkrjfsorrhea  *.  The  rea* 
son  is  obvious ;  but  cannot  be  referred  to  mere  sensa*' 
lion.  The.  former  live  on  grass,  and  on  the  leaves  of 
plantain,  which  they  can  meet  with  at  the  beginning^ 
of  March — ^the  period  of  their  appearance  :  the  latter 
eat  only  the  leaves  of  trees  which  ep^pand  a  month 
later.  It  might,  indeed,  be  still  contended,  that  this 
feet  is  susceptible  of  explanation  by  supposing  that  the 
organization  of  these  two  species  of  larva,  though  ap« 
parently  similar,  is  yet  in.  fact  different,  that  of  the 
one  being  constitoted  so  as  to  be  acted  upon  by  a  less 
degree  of  heat  than  that,  of  the  other :  and  this  solu* 
tion  would  be  satisfactory  if  the  tqrpidity  of  these  larvae 
were  uninterrupted  up  to  the  very  period  at  which  they 
^it  their  nest.  But  facts  do  not  Warrant  any  such 
sjnpposition.  You  .have  seen^  that  the  temperature  of 
a^ld  day  even  in  winter  awakens  many  insects  from 
their  torpidity,  though  without  inducing  them  to^leave 
their  hybernacula;  and  it  is  therefore  highly  impro- 
bable that  the  larvae  otB.chrj/sorrhea  should  not  often 
have .  their  torpid  state  relaxed  during  the  month  of 
March,  when  we  have  almost  constantly  occasional 
bright  days  elevating  the  thermometer  to  above  50*^^ 
Yet  as  they  still  do  not,  like  the  larvae  of  P.  CinxiOy 
leave  their  nest,  it  seems  obvious  that  something  more 
than  the  sensation  of  heat  is  the  regulator  of  the  move-^ 
Hients  of  each.  Not,  however,  to  detain  you  here  un- 
necessarily,  I  shall  not  enlarge  at  present  on  this  pointy 
but  shall  pass  on,  in  concluding  this  letter,  to  advert 
to  the  causes  which  have  been  assigned  for  the  hyber- 
nation and  torpidity  of  animals,  and  to  state  my  own 

•  Re««m.  ii.  170.  b  Sec  above,  443-6. 
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Hgm  on  the  subject,  which  will  equally  apf^  to  4be 
termiiHrtioii  of  this  condition  in  spring. 

Tbe  nutfiors  who  have  treafted  pn  these  pheriomeDS 
haTe  generally^  n^rred  them  to  the  operation  of  c»ld 
upon  theaainials  in  whidi  dM^are  wiinested,  but  act*< 
ing^  in  a  different  manner.  Some  conceive  thai;  coJd^ 
ccHobined  with  a  degree  of  fiitness  arising  froii  aband** 
toce  of  food  in  autumn,  produces  in  them  an  agreeable 
sensation  of  drowsiness,  such  as  we  know^  from  the.ex-^ 
perience  of  Sir  Joseph  Banks  and  Dr.  Solander  in  Ter|^ 
del  Fuego,  as  well  as  from  cither  facts^  is  fell  by  max* 
when  exposed  to  a  very  low  temperature ;  yielding^  to 
which,  torpidity  ensues.  Others,  admitting  that  odld  id 
tfaecause  of  torpidity,  maintain  that  the  sensations  wl^b 
precede  it  are  of  a  painful  nature;  and  thdlt  the'i>er 
treats  in  which  hybernating  animals  pass  the  wiotor 
are  selected  in  consequence  of  their  -endenvours  to 
escape  from  the  disagreeable  influence  of  eold« 

I  have  before  had  occasion  to  remark^  tbe  ineoOcl^ 
siveness'  of  many  of  the  physiological  speculations'^^ 
very  eminent  philosophers,  arising  from  their  i^^oraAce 
of  Entomology,  which  observation  fbh^ibly  ^piies  in 
the  present  instance.  The  reasoners  upon,  torpidity 
have  almost  all  confined  their  view  to  the  hybernafing^ 
quadrupeds,  as  the  marmot,  dormouse,  &^.,  and  h&ve 
thus  lost  sight  of  the  far  more  extensive  series  of  iaet^ 
Supplied  by  hybernating  insects,  which  would  ofteA  a< 

a  Here  must  be  excepted  my  lamented  friend  the  late  Dr.  Reeve  of 
KorwicbyWho,  in  Ms  ingenious  Essay  on  the  Torpidity  of  Jtrdmalsyifst^ 
come  to  nearly  the  same  conclnstoo  as  is  adopted  in  thii  letteri  but,  by 
omitting  to  ma^  a  distinction  between  torpidity  aa4  bybervatliOSb  Ke; 
jlias  not  done  justice  to  hb  own  Ideit^ 

1>  Vol;  !•  84  Ed.  33, 
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coce  hhve  get  aside  flheir  most  cdrifidently^asserted  hy^ 
potheoes.  If  those  who  ado|^  the  former  of  the  opl^ 
nimis  above  alluded  tbj  had  been  aware  that  numerous 
insects  retire  to  their  hybernacula  (as  has  been  before 
observed)  on  some*  of  the  'finest  days  at  the  close  of 
autumn^  tKey  could  never  have  contended  that  this 
fiiavenvent,  in  which  insects  display  extraordinary  ac« 
iivity^-  is  caused  by  the  Bgr^eahle  drowsiness  consequent 
on  severe- cold ;  and  the  very  same  fact  is.  equally  c<m»* 
elusive  again^  the>tfaeory)  that  it  is  to  6sca]^  the  pain 
arising  ^om  a  low  temperature  that  insects  bury  theni«- 
selves'in  their  winter  quarters. 

in  ftct,  the  great  source  of  the  confused  and  unsatii^ 
factory  reasoning  which  has  obtained  on  this  subject^ 
is,  tiiat Ao  author,  as  &r  as  my  knowledge  extends,  has 
kept  steadily  in  view,  or  indeed  has  distinctly  per^ 
ceived,  the  difference  between  torpidity  and  hyberna* 
don ;  or,  in  other  words,  between  the  state  in  which  ani** 
mals  pass  the  winter,  and  their  selection  of  a  situation 
in  which  they  may  become  subject  to  that  state. 

That  the  torpidity  of  iusects,  as  well  as  of  otfa^r  by- 
bemating-animals,  is  caused  by  cold,  is  unquestionable. 
However  eartythe  period  at  which  a  beetle,  for  exam<^ 
pie,  .fakes  up  its  winter  quarters,  it  does  not  suffer 
that  cessation  of  the  powers  of  active  life  which  we 
understand  by  torpidity,  until  a  certain  degree  of  cold 
kas  been  experienced ;  the  degree  of  its  torpidity  varies 
with  the  variations  of  temperature ;  and  there  can  be 
no  doubt  that,  if  it  were  kept  during  winter  from  the 
faifluehcc^of  cold,  it  would  not  become  torpid  at  all^^ 
4t  leafit  this  has  proved  the  fact  with  marmots  and  dor« 
nice  thus  treated;  and  the  Aphis  of  the  rose  {A^Rosca)^ 
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wliich  becomes  torpid  in  winter  ia  4he  dpen  alr%  re* 
tains  iU  activity  and  gives  birth  to  a  namerons  pro* 
geny  upon  rose  trees  preserved  in  greenhouses  and 
'warm  apartments. 

But,  can  we,  in  the  same  way,  regard  mere  cold  as 
the  cause  of  the  hybernation  of  insects  ?  Is  it  wholly 
owing  to  this  agent,  as  most  writers  seem  to  think — 
to  feelings  either  of  a  pleasurable  or  painfiil  nature 
|)roduced  by  it — that  previously  to  becoming  torpid 
ihey  select  or  febricate  commodious  retreats  precmely 
/adapted  to  the  constitution  and  wants  of  different  spe- 
cies, in  which  they  quietly  wait  the  accession  of  tor- 
nudity  and  pass  the  winter?  In  my  opinion,  certainly 
aot. 

In  the  first  place,  if  sensations  proceeding  from  cold 
lead  insects  to  select  retreats  for  hybernatiog,  how 
comes  it  that,  as  above  shown,  a  large  proportion  ef 
them  enter  these  retreats  before  any  severe  cold  has 
been  felt,  and  on  days  considerably  warmer  than  many 
that  preceded  them  ?  If  this  supposition  have  any  mean- 
iog,  it  must  imply  that  insects  are  so  constituted  that, 
when  a  certain  degree  of  cold  has  been  felt  by  them, 
the  sensations  which  this  feeling  excites  impel  them 
to  seek  out  hybernacula.     Now  the  thermometer  in 
the  shade  on  the'  1 4th  of  October  1816,  when  I  observed 
vast  numbers  thus  employed,  was  at  dS'^-^^tbia  then,  on' 
the  theory  in  question,  is  a  temperature  sufficiently 
low  to  induce  the  requisite  sensations.    But  it  sjo  hap- 
pens, as  i  learn  from  my  meteorologii^al  journal  ( whi^h 
registers  the  greatest  and  least  daily  temperature  aa 
indicated  by  a  Six's  thermometer),  that  on  the  3lsk 


Atigufil  1816  the  greatest  heat  was  not  more  tban  52^^ 
or  six  degrees  lower  than  on  the  14th  of  October :  yet  it 
was  six  weeks  later  that  insects-retired  for  the  winter  i 

But  it  may  be  objiicted,  that  it  is  perhaps  not  so 
much  the  precise  degree  of  cold  prevailing  on  the  day 
when  insects 'Select  their  hybertiacula,  that  regulates 
their  moyements,  as  the  lower  degree  which  may  have 
obtained  for  a  few  nights  previously^  and  which  may 
act  upcm  the'ir  delicate  organization  so  as  to  influence 
their  future  proceedings.  Facts,  however,  are  again 
ip  direct  opposition  to  tbe  expianation ;  for  I  find  that^ 
for  a  week  previously  to, the  14th  of  October  1816^  the 
thermometer  was  never  lower  at  night  than  48°,  while 
in  the  fiFst  weekof  August  it  was  twice  as  low  as  40\ 
and  never  higher  than  .'50"^/ 

As  a  last  re^urce,  the  advocates  of  the  doctrine  I 
am  opposing,  may  urge,  that  possibly  insects  may  even 

^  «L  since  the  j^blicatioo  of  the  first  edition  t)f  this  volume,  I  have  had 
wuk  ofiportttiiity  of  inakiaf^  goiae  obserfations  whiek strongly  corroborate 
,the  above  reasoaioi;.  The  month  of  October  in  the  present  year 
(^1317)  set  in  ejEtremely  cold.  From  the  tirst  to  the  si^^th  piercing  north 
and  north-west  ^  inds  blew  ;  the  thermometer  at  Hull,  though  the  sun 
shone  brigbily,  in  the  day-time  was  nevei'  higher  than- from  52*  to  56*, 
■or  al  ^klght  t|)an3S* ;  in  fact,  on  the  first  and  thkd  it  sunk  as  low  as  34S 
aadon  ^be  second  to  31**:  and  on  those  days,  at  eight  in  the  morning, 
the  grass  was  covered  with  a  white  hoar  frost;  in  short, to  every  one's 
feelings  the  weather  indicated  December  rather  than  October,  Here 
Ibeo  WRS  every  condition  folfiiled  that  the  theory  I  am  opposing  can 
.]Kqiilfe;:ooiiBe«|iienlly,  accordiag  to  that  theory,  such  a  state  of  the 
atii|O9||hpr0  should  have  driven  every  ^hyberoaMng  insect  to  its  winter 
quarters.  '  But  so  far  was  this  from  being  the  case,  that,  on  the  fifth, 
when  I  made  an  excursion  purposely  to  ascertain  the  fact,  I  found  all 
tlU  insect^  stilt  abroad  which  I  hud  met  witb  six  weeks  before  in  uimikr 
•^tmfUiom. 3 
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haye  lAwir  sensations  affected  by  the  cold  intne-^#]f9 
be/bre  it  cwaes  on,  in  the  same  way  as  we  know  that 
spiders  and  amae  other  animals  are  influenced  hf 
changes  of  wealhf^  previously. to  their  acitiial  oci^r* 
rence.  But  once  OMffe  I  refer  to  my  meteorological 
journal;  and  I  find  thai  Hbe  average  lowest  height  of 
4he  thermometer,  in  the  wteh  comprising  the  latter 
end  of  October  and  beginning  ef  November.  181 6,  was 
434^° ;  while  in  the  week  comprioajag  thc^  name  days  of 
the  month  of  the  end  of  ^ugust  and  iNiginning  of  Sepf 
tember  it  w>as  only  44^" — ^a  difference' swaly  tooineon- 
siderable  to  build  a  theory  upon.    . 

I  have  entered  into  this  tedious  detail,  beeaM^  it  fa 
of  importance  to  the  spirit  Of  true  philosophfeia^  ifi 
show  what  Jittle  agreement  there  ofteit.  is  betweiSL 
fects  and  many  of  the  hypotheses,  which  authors  of 
.the  present  day  are,  from  their  deteminatioa  to  ex^* 
plain  every  thing,  led  to  promulgate.  Butintrijth 
there  was  no  absolute  need  for  impoaing  this.fiitigtte 
upon  your  attention ;  for  the  single  notorious  consi** 
deration  that  in  this  climate,  as  well  as  in  more  south- 
ern  ones,  we  not  unfrequently  have  sharp  night-frosts 
in  summer,  and  colder  weather  at  that  season  than  in 
the  latter  end  of  autumn  and  beginning  of  winter,' and 
yet  that  insects  do  hybernate  at  the  latter  period,  bui 
do  noi  at  the  former,  is  an  ample  refutation  of  the  no- 
tion that  mere  cold  is  the  cause  of  the  phenomenon.  li^ 
indeed,  the  hybernacula  of  insects  were  8imi>ly  the  un^* 
derside  of  any  dead  leaf,  clod,  or  stone,  tliat  chanced 

1 

to  be  in  the  neighbourhopd  of  th§ir  s^bodQ^  it  migbt 
•till  be  contended,  that  such  situations  were  alwaysr^ 


mrll^  to  by  them  oa  the  oqcunrene^  of  a  certldin  de^ 
greeooC  cold^  but  that  tbey  remained  in  them  ^oly 
^hm  its  CQiltiouance  trad  induced  toirpidity  :  and  It 
aee^s  to  have  been  in  this  vi^w  thQ.t  o^ost  reasooers 
on.thi^^abjeot  have  regarded  the  hyberb^tioa  of  the 
larger  aauaals^  to  which  they  have  exclusively  directed 
their  attention.  But  had  they  been  acquainted  (as  sure** 
ly  the  investigatord  of  such  a  question  ought  to  have 
he^n)  with  the  eccmomy  of  the  class  of  insects,  in  which 
not  merely  a  few  species,  as  among  quadrupeds,  but 
AiBety^ruine  hundredths  of  ther  whole^  in  our  climatei^ 
bybernate^  they  would  have  known  that  their  hyber^ 
iiacula  are  in  geaeral  totally  distinct  from  their  ord^ 
nary  jnMjreats  in>  casual  cold  weather;  and  that  many 
of  them  evea  fiibricate  habitations  requiring  consider- 
able time  and  labour^  expressly  for  the  purpose  of 
their  winter  oesideacer-whkh  last  fact  in  particular^ 
CA  tiieirrtheoiry,  admits  of  no  ssi^isfactory  explanation. 
We  may  say,  and  truly,  that  the  sensation  of  fatigue 
causes  man  to  lie  down  and  sleep  ;  but  we  should 
laugh  at  any  one  Who  contended  that  this  sensation 
forded  him  first;  to  make  a  feur^post  bedstead  to  repose 
itpon« 

In  the  second  place,  if  we  grant  for  a  moment  thi|t 
it  is  cold  which  drires  insects  to  their  hyberBacula, 
there' are  other  phenomena,  attending  the  state  of  hy-r 
bemation  whicb  OB  this  supposition  are  inexplicable. 
If  cpld  led  insects  to  enter  their  winter  quarters,  then 
they  ought  to  be  led  by  the  cessation*  of.  cold  to  quit 
them*.  But^.as  has  been  before  observed,  we  have 
4xfteii  days  in  winter  milder  than  at  the  periodiofli.}!^ 
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bernatihg,  and  in  which  insects  arb  so  roused  .from 
their  torpidity  as  to  run  about  nimbly  when  molested 
in  their  retreats;  yet  though  their  irritability  iloast 
have  been  increased  by  a  two  or  three  months  inae* 
tivity  and  abstinence,  they  do  not  leave  theni,  bat 
quietly  remain  until  a  fresh  accession  of  cold  again  in* 
duces  insensibility*  , 

In  short,  to  refer  the  hybernation  of  insects  to  the 
mere'direct  influence  of  cold,  is  to  suppose  one  of  the 
most  important  acts  of  their  existence  given  up  to  tfa^ 
blind  guidance  of  feelings  which  in  the  variable  cli- 
mates of  Europe  would  be  leading  them  into  perpe* 
tual  and  fat^l  errors^— which  in  spring' would  be  in* 
ducingthem  to  quit  their  ordinary- occupations,  and 
prepare  retreats  and  halMtatiohs  for  winter  to  be  quit* 
ted  again  as  soon  as  a  few  fine  days  had  dispelled 
the  frosty  feel  of  a  May  week ;  and  in  a  mild  winter's 
day,  when^he  thermometer,  as  is  often  the  caste,  rises 
to  50^  or  55^,  would  lure  them  to  an  exposure  that 
must  destroy  them.  It  is  not,  we  may  rest  assured,  to 
such  a  deceptions  guide  that  the  Creator  has  intrusted 
the  safety  of  so  important  a  part  of  his  creatures  : 
their  destinies  are  regulated  by  feelings  far  less  liable 
to  erir. 

What,  you  will  ask,  is  this  regulator  ?  I  answer 
Insimct-^thvLt  faculty  to  iVKich  so  ms^y  other  of  the 
equally  surprising  actions  of  insects  are  to  be  referred; 
and  which  alone  can  adequately  account  for  the  phe^ 
fiomena  to  be  explained.  Why,  indeed,  should  we 
think  it  necessary  to.  go  further  ?  We.  are  content  to 
refer  to  instinct,  the  retirement  of  insects  into  the  earth 


HTBEBNATION  OF  INSBCTS. 


465 


previously  to  becoming  pupse,  and  the  cocoons  whicli 
they  then  fabricate  ;  and  why  should  we  not  attribute 
to  the  same  energy,  their  retreat  into  appropriate  hy 
bernacnla,  and  the  construction  by  many  species  of  ha- 
bitations expres^y  destined  for  their  winter  residence  I 
The  cases  are  exactly  analogous;  and  the  insect  knows 
no  more  that  its  hybernaqulum  is  to  protect  it  from  too 
severe  a  degree  of  cold  during  winter,  than  does  the 
full-fbd  caterpillar  when  it  enters  the  earth  that  it 
shall  emerge  a  glorious  butterfly. 

I  am,  &c. 
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ON  THE  INSTINCT  OF  INSECTS. 

Xh&  greater  part  of  those  surprising^  &ets  conaeetect 
i¥ith  the  manners  and  economy  of  insects,  of  which  the 
relation  has  occupied  the  preceding  letters,  is  to  be  re^ 
ferred,  I  have  told  you,  to  tbehr  instinct*  But  wh^j 
you  will  ask,  is  this  instinct  ? — of  whatt  nature  is  thi» 
faculty  which  produces  effects  so  extraordinary  ? 

To  this  query  I  do  not  piretend  to  give  any  satis- 
fifctory  answer.  As  I  am  quite  of  Bonnet's  opiaioi^ 
that  philosophers  will  in  vain  torment  themselves  to 
define  instinct,  until  they  have  spent  some  time  in  the 
head  of  an  animal  without  actually  being  that  animal 
— a  species  of  metempsychosis  through  which  I  have 
never  passed— I  shall  not  attempt  to  explain  what 
this  mysterious  energy  is.  It  will  not,  however,  I 
imagine,  be  very  dS£Bcult  to  show  what  it  is  not ;  and 
some  observations  with  this  view,  followed  by  an  enu- 
meration of  peculiarities  which  distinguish  the  instincts 
of  insects  fi:om  those  of  other  tribes  of  animals,  and  a 
short  inquiry  whether  their  actions  are  guided  solely 
by  instinct,  will  form  the  substance  of  this  letten 

I.  It  is  quite  superfluous  at  this  day  to  controvert 
the  explanations  of  instinct  advanced  by  some  of  the 
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"-  philoBophers  of  the  old  school,  such  as  that  of  Ciid- 
worth,  who  referred  this.faculty  to  B,certsLmplasiic  na^ 
ture;  or  that  of  Des  Cartes,  who  contended  that  ani* 
mals  are  mete  machines.  Nor,  I  fancy, '  would  you 
th&nk  me  for  entering  into  an  elaborate  refutation  Qf 
the  doctrine  of  Mylius,  that  many  of  ^eacticms  deemed 
instinctive  are  the  eiFect  of  painful  corporeal  feelings ; 
the  cocoon  of  a  caterpillar,  for  instance,  being  the  re* 
suh  of  a  fit  of  the  colic,  produced  by  a  superabund* 
ance  of  the  gum  which  fills  its  silk-bags,  and  which  ex«, 
uding,  is  twisted  ropnd  it,  by  its  uneasy  contortions,  into 
a  regular  ball*  Still  less  need  I  advert  to  the  AotaUe 
discovery  of  some  pupils  of  Professor  Winokler,  timt 
the  brain,  alias  the  soul,  of  a  bee  or  spider,  is  impress* 
•ed  at  the  birth  of  the  insect  with  certaio^  geometrical 
figures,  according  to  which  models  its  works  are  con- 
stmcted, — a  position  which  these  gentlemen  demon* 
steate  very  satisfactorily  by  a  memoiable  experimenst 
in  which  they  themselves^  were  able  to  hear  triangle^^ 

It  is  as  unnecessary  to  waste  any  words  in  refutation 
of  the  nonsense  (for  it  deserves  no  better  name)  of 
Biiffdn,  who  refers  the  instinct  of  societies  of  insects  ta  , 
the  circumstance  of  a  great  number  of  individuals  beiiig 
brought  into  existence  at  the  same  time,  all  acting  with  « 
equal  force,  and  obliged  by,  the  similarity  of  their  in* 
temal  and  extertial  structure,  and  the  conf(H*mity  .of 
their  movements,  to  perform  each  the  same  actions, 
in  the  same  place,  in  the  most  convenient  mode  for 
themselves,  and  least  inconvei^ient  for  their  compa- 
nions; whence  results  a  regular,  well-proportioned, 
and  symmetrical  structure:  and  he  gravely  tells  us 
that  the  boasted  hexag>onal  cells  of  bees  are  produced 

2  H  2 
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-by  iha  rteipn&al  pi;e&8iMre.jef Ihe  e^lifldocol'bpdJidfi  of 
tb»e  iiHieot»  against  «ac1i  other  M  t 

Nor  is  it  requisite  to  advert  at  length  io.jtfae  .expla- 
natiAiiBof  instinctive  actions  i&ore  reoeaily -given  J^ 
'Steffensy  a  German  author  (one  of  the  iraBsceiidfiii- 
?taliit8)  I  condude,  from  theincomprehensibilityof  his 
liook  to  niy  ordinary  intellect))  who  says  that  the  pro- 
-dmotd  of  the  vausted  instinct  of  insects  are,  nothing  bat 
^  ahootingS'jOttt  <tf  inorganic  animal  masses''  (anorgijh 
ekeafuchSsse)^ ;  and  by  Lamarck  %  whoattributes  them 
to  certain  inherent  inclinations  ariaing  from  habits  im- 
pressed  upon  the -organs  of  the.  animals  concerned,  in 
producing  them,  by  the  constant  efflux,  towards  these 
d^iaosof  the  nervous  fluid,*  which  during  a  series  of 
Ages  haabeen  displaced  iti'  their  endeavoiira  to  perw 
form  certain  acticms  iwhich  their  necessities  *bave  given 
birth  to.  I  The  mere  statamesit.  of  an « hypothesis. of 
«rhicb  the  enuttctation  is,  nearly  uAuatelli^ble^  and 
builtttpontheasaumptiottof  thepresenee^of  an  unseea 
Amd,  and  of  the  existence  of  the  aninml  Jiome  millions 
'of  years,  is  qaite  sufficient ,  and  would  even  be  unne»- 
oessary  if  it  were  not  of  such  lata  origin.  Neither 
shall  I  detain  you  with  any  formal  consideration  of 
the  hypothesis  isulvaneed  by  Addison  and  some  otl|er 

Qtethors,  that  instinct  is  an  immediate  and  ^<mstant  iior 

/  '      ■     -  '  . 

*  Hitt.  ifat.  Edit.  1785,  ▼.  277. 

,    hBeiifMgezwrinmrnNiturgeatidditederErdelQOUP'i^^' 

e  L.  his  Pkilotophie  Zaologique^  Paris  1809  (ii.  3^5)— a  work  wbicb 
every  zoologist  lyill,  I  think,  join  witb  me  in  regretting  should  be  de« 
Totedio  metaphysical  disquisitions  built  on  the  most  gratuitous  assiimp- 
tioiri,'  instead  of  comprising  ihal^laminous  geDeraliKattoQ  ot'fmtt  relar 
tivi^  to  the  animal  world  which  is  so  great  a  desidemtma^.iuid  for  .per^ 
fprmipg.  which  satisfactorily  thi^  eminent  naturalist  isso  well  qualified. 
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pfais0  of  the  Deity;  which,  to  omit  other  olwioviSvolH 
jediens,  is  sufficiently  r^ftiteil  by  the  &fit,  that  animaU 
in  their  histiDcts  are  sometlfn'es  at  faulty  and  cdmiidt 
mutakee^.^rhich  on  the  above  8ikppo8iti6n.c(M])dimt  m> 
any  ca^a  happen. 

The  otAy  idoctrtne  oit  die  subject  of  iostinet  requiring 
lUiy  thiogi  Uke  a  formal  refiitatioo^  is  that  vhich,^c<Hi-'; 
tendingfbrlldieidentityof  this  &cnlty  with  reason  in 
man,  mainttlins'that  all  the  actions  of 'animals^  howeter 
complicated,,  a^y  like  those  of  the  huoian'race^'lliere* 
suit  of  observation,  inventidn,  and  experience.  This 
theory,  maintained  by  the  sceptics^  Pythagoras,' Plato^ 
and  some  other  ancient  philosophers,  and  inafiodeHi* 
times  by  HelvetitiH,  Condillac,  and  Smellie,  hasibeea 
by  none  mdre^  ingeniously  supported  than  by  Drv  Dar^ 
win,  who  in  the  chapter  treating^  on  instiBel,  in  the 
first  volimie  oXZoonomia^  has  brought  forward  a  coHec* 
tion  offkcts  wliicbgive  it  a  great  air  of  plausibility* 
This  plausibility,  however,  isnier^fy  superfi6ial;  tnd 
the  resultof  a  rigorous  examination  by  any  ooofpeleni 
judge  is,  that  the  greater  part  of  Dr,  Darwin'^  facta^ 
bear  more  strongly  in  fevour  of  the  dissimilatity  of  in^^) 
stinct  and  reason  than  of  their  identity :  and  that  those 
few  which  6eem  to  support  the  Jbttter  positiofi,  are 
built  upon  the'rebitions  of  persons  igmrant  of  natural 
history,  who  have  confused  together  distinct  species  of 
animals.  Thus,  because  some  anonymoua  infbrnlant 
told  him  that  hive-bees  when  transported  to  Barba*^ 
does,  where  there  is  no  winter^  ceased  t<»  lay  up  ai^re 
bf  honey,  Dr.  Darwin  infers  that  all  the  opexationa  of 
these  insects  are  guid^  by  reason  and  the  adstptation* 
of  mean^  to  ap  end — a  very  just  inference,  if  thedtate«* 
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mtot  from  if  faich  it  is  drawn  were  accurate ;  but  that 
it  is  not  so,  is  known  to  every  naturalist  acquainted 
with  the  feet  that  many  different  species  of  bees  store 
up  honey  in  the  hottest  climates ;  and  that  there  is  no 
authentic  instance  on  record  of  the  hive-bees'  aitering* 
in  any  age  or  cUmstte  their  peculiar  operations,  which 
are  now  in  the  coldest  and  in  the  hottest  regions  pre- 
cisely what  they  were  in  Greece  in  the  time  of  Aristotle, 
and  in  Italy  in  the  days  of  Virgil.  Indeed  the  single 
fact,  depending  on  the  assertions  of  such  accurate  ob- 
servers as  Reaumur  and  Swammerdam,  that  a  bee  a& 
soon  after  it  is  disclosed  from  the  pupa  as  its  body  is 
dried  and  its  wings  expanded,  and  before  it  is  possible 
that  it  should  have  received  any  instruction,  betakes 
itself  to  the  collecting  of  honey  or  the  febrication  of  a 
cell,  which  operations  it  performs  as  adroitly  as  the 
most  hoary  inhabitant  of  tte^  hive,  is  alone  sufficient  to. 
set  aside  all  the  hear-say  statements  of  Dr.  Darwin, 
and  should  have  led  him,  as  it  must  every  logical  rea- 
soner,  to  the  conclusion,  that  these  and  similar  actions 
of  animals  cannot  be  referred  to  any  reasoning  pro- 
cessj  nor  be  deemed  the  result  of  observation  and  ex- 
perience.— It  is  true,  it  does  not  follow  that  animals, 
besides  instinct,  have  not,  in  a  degree,  the  faculty  of 
reason  also;  and  as  I  shall  in  the  sequel* endeavour  to 
show,  many  of  the  actions  of  insects  can  be  adequately 
explained  on  no  other  supposition.  But  to  deny,  a» 
Dr.  Darwin  does,  that  the  art  with  which  the  caterpil- 
lar weaves  its  cocoon,  or  the  unerring  care  with  which 
the  moth  places  her  eggs  upon  food  that  she  herself 
can  never  use,  are  the. effects  of  instinct;  is  as  unphi- 
losopliical  and  contrary  to  ihct^^  a$  to  insist  that  tbQ 
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eagernees  wilii  wkkh,  thm^  it  has  nerer  tasted  milk^ 
the  infiuit  seeks  for  its  mother's  brefi^,  is  the  eflfect  of 
reasmi. 

Instinct,  then,  is  not  the  result  of  a  plastic  nature ; 
<rfa  system  of  machinery ;  Of  diseased  bodily  action ; 
of  models  impressed  on  the  In^in;  nor  of  oi^anic 
sbootings-out : — ^it  is  not  the  effect  of  the  habitual  de- 
termination for  ages  of  the  nervous  fluid  to  certain  or- 
gans; nor  is  it -either  the  impuke  of  the  Deity,  or 
reason.  Without  pretending  to  give  a  logical  deiini- 
tion  of  it,  which  while  w«  are  ignOrant  of  the  essence 
of  reason  is  impossible,  we  may  call,  the  instincts  of 
animals  those  unknown  fiiculties  implanted  in  their* 
ccmstitution  by  the  Creator,  by  which,  independent  of 
instructioo,  observation,  or  experience,  and  without  a 
knowledge  of  the  end  in  view,  they  are  impelled  to  the 
performance  of  certain  actions  tending  to  the  well-being 
of  the  individual  and  the  preservation  of  the  species : 
and  with  this  description,  which  is  in  fact  merely  a 
confession  of  ignorance,  we  must,  in  the  present  state 
of  metaphysical  science,  content  ourselves. 

I  here  say  nothing  of  that  supposed  connexion  of  the 
instinct  of  animals  with  their  sensations^  which  has 
been  introdu^d  into  many  definitions  of  this  mysteri- 
ous power,  for  two  reasons.  In  the  first  place,  this^ 
definition  merely  sets  the  world  upon  the  tortoise;  for 
what  do  we  know  more  than  before  about  the  nature  of 
instinct,  when  we  have  called  it  with  Brown,  a  predis- 
position to  certain  actions  when  certain  sensations  exist, 
or  with  Tucker  have  ascribed  it  to  'the  operation  of 
the  senses,  or  to>that  internal  feeling  called  appe- 
tite ?  But,  secondly, .  this  coni^exion  of  lustinct  with 
l>odily  sensation,  though  probable  enough  in  some  in* 
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sfAnces^  b  by  no  means  gcniecaUy  ^idsnt.  .  We  nay 
explain  in  this  way  the  instincU  connected  mOi  lioD- 
ger  and  the  sexual  passion,  and  some  other  p^utmdar 
fiiets,  as  the  laying  of  the.^gs  of  the  fiesh-fly'ln  iSbe 
flowers  of  Stapelia  hirsuta,  instead  of  iri.oanrion  thehr 
prqper  nidHS,  and  of  those  of  tbe^xMniaonihoikse^y  in 
snnff*  instead  of  dang;  for  w  these  instantes  the  fltoell? 
aeems  so  clearly  the  g«ide,  that  it  even  leadsf  inik>  ernuv 
B^t  what  connexion  between  sensation  and  instinct; tfo 
we  see  in  the  conductof  the  working-bees,  which  fabri* 
cate  some  of  the  cells  in  a  comb  larger  than  other%  e8> 
'  pressly  to  contain  the  eggs  and  fiitiire  grubsdfdroiiel^ 
thoHgh  these  eggs  are  hot  laid  by  themselves^  and  are 
^ill  in  the  ovaries  of  the  qmeen  ?  So,  We  niayiplai»* 
sibly  ehoogh  conjecture  that  the  fiiry  with* which,  jn^. 
ordinary  circumstances,  at  a  certain 'period  of  the  year,- 
the  working-bees  are.  inspired  towards -the  drones^  iff 
the  effect  of  some  disagreeable  smell  or  emanation  pro* 
ceeding  from  them' at  that  partiedlar'time:  biit:hbw 
can  we  explain  on  similar  groimds,'*the  &ct.that  ina 
hive  deprived  of  a  que^n,  no  massacre'  of  the  drooeS' 
takes  place?  'Lastly,  to  omit  here  a  hunted  other 
instances,  as  many  of  them  will  be  subsequently  ad- 
verted to,  if  we  may  with  some  show  of  reason  sup* 
pose  that  it  is  the  sensation  of  heat  which  causes 4)ees 
to  swarm;  yet  what  possible  conception  can- we  form 
of  its  being  bodily  sensations  that  lead  bees  to  send  oul' 
scouts  in  search  of  a  hive  suitable  tor  the  new  coiony, 
iBeveral  days  before  swarming  ? 

ft  Dr.  Zinken  genanot  ^ommer  says,  that  if  in  Augiiat  and  September  a 
snuff-box  be  left  open,  it  will  be  seen  to  be  frequented  by  tbe  common 
house-fly  (Musca  domestiea),  the  eggs  of  which  will  be  fonnd  to  have  beeji 
deposited  ambogit  th   mnff,    Gcrmar  Mag,  der  JSnt,  I.  ii.  |89, 


IJrSTINGT  OP  INSECTS.  ^3 

( 

'  After  these  observations  on  the  ni^re- of  instniety- 
ipfsi^nilly)^  I  pass  on  tocbatcast  in  seveml  particsilars 
liieinstincts  of  insects  with  tbuse'of  otiber  aninali;  and 
tlras  to  bring  together  some  remarkable  instances  a£ 
lite  former  wfaieh  have  not  hitherto /been  laid  befi»i»> 
yon,  as*well'as  to  deduce  from  fioine'of  diose  already, 
related,  inferences  to  which  it  did  .not  fidl  in  witl^my 
design  before  to  direct  your  attention^ ,  This^eomirasib 
may  be  conveniently  made  under  theihree  heads  oi^ 
the  exquisiteness  of  their  instincts-^their  number-^'-aiid 
their  extraordinary  deivelopment* 

The  instincts  of  by  &r  the  najortty  of  the  superior 
animals  are  of  a  very  simple  kind,  only  directing  them 
to  select  suitable  food;  to  propagate  their  species;  to 
defend  themselves  and  their  young  from  harm ;  to  ex* 
press  tb^ir  sensations  by  various  vocal  raodulatftsois^ 
and  to  a  few  other  actions  which  need  not  be  partieu-* 
larized.  Others  of  tlie  larger  animals^  in  addition  ta 
these  simpler  instinctive  propensities,  are  gifted  with 
more  extensive  powers ;  storing  up  food  fetr  their  win- 
ter consumption,  and  buildiug  nests  or  habitations  for 
their  young,  which  they  carefully  feed  and  tend. 

All  these  instincts  are  common.  tO/  insects,  a  .great 
proportion  of  which  are  tii  like  manner  confined  to  these. 
But  a  very  considerable  number  of  this  class  are  en« 
dowed  with  instincts  of  an  exquisUeness  to  which  the 
higher  animals  can  lay  no  claim.  What  bird  or  fish,^ 
&r  example,  catches  its  prey  by  means  of- nets  as  art- 
fully woven  ai]id  as  admirably  adapted  to  their  pur<* 
poses  as  any  that  e vejr  fijsherman  or  fowler  febricated  ? 
Yet  such  nets  are  constructed  by  the  race  of  spiders. 
What  beast  of  pney  thinks  of  digging  a  pit*>fall  in  the 
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track  oftbe  anioMk  uliieh  serve  it  for  fepd,  audi  at  the 
bottom  '<if  iHiich  it  coaceals  itself,  patiently  waiting 
until  floma  iiakappy  victim  is  precipitated  down  the 
sides  of  its  camera  ?  Yet  this  is  done  by  the  ant-Uon 
and  another  insect.  Chv  Ao  omit  the  endless  instances 
furnished  by  wasps,  ants,  the  Termites,  &c.,  what  ani^ 
mals  can  be  adduced  which,  like  the  Mi^'hcc  associat- 
ing in  societies,  build  regular  cities  composed  of  oeBa 
formed  with  geometrical  precision,  divided  into  dwell- 
ings adapted  in  capacity  to  different  orders  of  the  so- 
ciety, and  storehouses  for  containing  a  supply  of  provi- 
sion ?  Even  the  erections  of  the  beaver,  and  the  peti- 
sile  dwelling  of  the  tailor-bird,  must  be  referred  to  a 
less  elaborate  instinct  than  that  which  guides  the  pro- 
cedures of  these  little  insects — the  complexnessand  yet 
perfection  of  whose  operations,  when  contrasted  with 
the  insignificance  of  the  architect,  have  at  all  times 
caused  the' reflecting  observer  to  be  lost  in  astonish- 
ment. 

It  is,  however,  in  the  deviaiions  of  the  instincts  of  in«* 
sects  and  their  accommodation  to  circumstances  that  the 
exquisiteness  of  these  fiiculties  is  most  decidedly  mani- 
fested. The  instincts  of  the  larger  animals  seem  Ca- 
pable of  but  slight  modification.  They  are  either  ex-^ 
ercised  in  theirrA  fl  extent  or  not  at  alL  A  bird,  when 
its  nest  is  nulled  out  of  a  bush,  though  it  should  be- 
laid  uninjured  close  by,  never  attempts  to  replace  it  in 
its  situation ;  it  contents  itself  with  building  another^ 
But  insects  in  similar  continsrencies  often  exhibit  the 
most  ingenious  resources,  their  instincts  surprisingly 
accommodating  themselves  to  the  new  circumstances  in 
which  they  are  placed,  in  a  manner  more  wonderful 
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«nd  incompreliensible  than  the  existence  of  the  facul- 
ties themselves.  Take  9.  honey-comb,  for  instance.  If 
every  comb  that  bees  fitbricate  were  always  made  /rre- 
eisdy  alike — ^withlhe  same  general  form,  placed  in  the 
same  position,  the, cells  all  exactly  similar,  or  where 
varying  with  the  variations  always  alike ; — this  sh-uc- 
ture  would  perhaps  in  reality  be  not  more  astonishing 
than  many  of  a  much  simpler  conformation.  Bat  when 
we  know  that  in  nin&  instances  out  often  the  combs  in 
a  bee-hive  are  thus  similar  in  their  properties,  and  yet 
that  in  the  tenth  one  shall  be  found  of  a  form  altoge- 
ther peculiar;  placed  in  a  different  position;  with 
cells  of  adifferent  shape — and  all  these  variations  evi-, 
dently  adapted  to  some  new  circumstance  not  present; 
vrhen  the  other  nine  were  constructed, — we  are  con- 
strained to  admit  that  nothing  in  the  instinct  of  other 
animals  can  be  adduced,  exhibiting  similar  eii^quisite- 
ness :  just  as  we  must  confess  an  ordinary  loom,  how- 
ever ingeniously  contrived,  far  excelled  by  one  capable 
of  repairing  its  defects  when  out  of  order. 

The  examples  of  this  variation  and  accommodatiGin: 
to  circumstances  among  insects  are  very  numerous ;  and^ 
as  presenting  many  interesting  facts  in  their  history  noC 
before  related,  I  shall  not  fear  wearying  you  with  a 
pretty  copious  detail  of  them,  beginning  with  the  ipore 
simple. 

It  is  the  instinct  of  Scaraba^us  vemalis  to  roll  up  pel- 
lets of  dung,  in  each  of  which  it  deposits  one  of  its. 
eggs;  and  in  places  where  it  meets  with  cow-  or  horse^, 
dung  only,  it  is  constantly  under  the  necessity  of  having, 
recourse  to  this  process.  But  in  districts  where  sheep 
are  keptj  it  wisely  saves  Jts  labour,  and  ingeniously 


1 


.    476  IirSTlKCT  OF  ikbects. 

avails  itself  of  the  pellet-sbaped  balls  ready  made  to  its 
hands  which  the  excrement  of  these  animals  supplies^. 

A  caterpillar  described  by  Bonnet,  which  £hoin^being 
confined  in  a  box  was  unable  to  obtain  a  siipplyordie 
bark  with  which  its  ordinary  instinct  directs  it  to  make 
itd  cocoon,  substituted  pieces  of  paper  that  were  gmm 
to  it,  tied  them  together  with  silk,  and  constracted  a 
very  passable  cocoon  with  them.— In  another  instance^ 
the  same  naturalist  having  opened  several' cocoi^ns  of  a 
moth  (Noctua  VerbasciyF.)^  which  are  composed  "of  a 
mixture  of  grains  of  earth  and  silk,  just  kftet*  being 
finished ;'  the  larvae  did  not  repair  the  injury  in  the- 
same  manner.  Some  employed  both  earth  and %ilk; 
others  contented  themselves  with  spinning  a  silken^  vieil 
before  the  opening •*. 

The  larva  of  the  cabbage-butterfly  CPapHio-  Sra^* 
sicce^  L.)  when  about  to  assume  the  pupa  state,  coin« 
monly  fixes  itself  to  the  nnder-side  of  thecbping  of  a 
wall  or  some  similar  projection.  But  the- ends  of  the 
slender  thread  which  serves  for  its  girth  woiild  not 
adhere  firmly  to  stone  or  brick,  or  even  wood.  In 
such  situations,  therefore^  it  previously  covers  a  «pace 
of  about  an  inch  long  and  half  ah  inch  broad  with  a 
web  of  silk,  and  to  this  extensive  base  its  girth  can'be 
securely  fiistened.  That  this  proceeding,  however,  is 
not  the  result  of  a  blind  unaccommodating  instinct, 
seems  proved  by  a  &ct  which  has  come  under  iny  own 
observation.  Having  fed  some  of  these  larvae  in  a  box 
covered  by  a  piece  of  muslin,  they  attached  themselves^ 
tp  this  covering;  but  as  its  texture  afforded  a  firm  hold 
to  their  girth,  they  span  no  jpreparatory  web. 

•  a  Sturm,  Deidichland's  Fama^  i.  27 .    b  CEuvres,  ii.  2$8,  See  al)Ove,  p.  260, 
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Api$,Muscorum,  L.^^nd  some  oth^  species  of  bum*- 
bJ/Qsb^es  cQTer  their  nests  with  a  roof  of  moss.  M.  P. 
Haulier  ha? ipg  placed  a  ilest  of  the  former  under  a  bell 
gla£l3^  he;  stuffed  the  interstices  between  its  bottom  and 
the^  irregular'  surbce  on  which  it  rested,  with  a  linen 
cloth.  This  cloth,  the  bees,  finding  themselves  in  a  si- 
tuation where  no  moss  was  to  be  had,  tore  thread  from 
thread,  carded  it  with  their  feet  into  a  felted  mass, 
and  applied  it  to  the  same  purpose  as  moss,  for  which 
it  WIV9  nearly  as  Well  adapted. — Some  other  humble- 
bees  tore  the  cover  of  a  book  with  which  he  had  closed 
the  top  of  the  box  that  contained  them,  and  made  use 
of  the  detached  morsels  in  covering  their  nest  ^. 

'The  ^va  otBombyx  Cossusj  L.^  which  feeds  in  the 
interior  of  trees,  previously  to  fabricating  a  cocoon  and 
as9iU9iittg  the  pupa  state,  forms  for  the  egress  of  the  - 
iiiture  moth  a  cylindrical  orifice,  except  when  it  finds 
a.  suitable  hole  ready  made.    When  the  moth  is  about 
to  appear,  the  chrysalis  with  its  anterior  end  forces  an 
opeiiiag  in  the  cocoon.    If  the  orifice  in  the  tree-^bas 
been  formed  by  itself  in  which  case  it  exactly  fits  its 
)>ody,.  it  ^IfVe/y  quits  the  cocoon,  and  pushes  itself  half 
way  out  of  the  hole,  where  it  remains  secure  from  fall*- 
ing  uuitil  the  moth  is  disclosed.  But  if  the  orifice^  hav- 
ing  been  adopted,  be  larger  than  it  ought  to  have  been, 
and  thus  not  capable  of  supporting  the  pupa  in  this 
position,  the  provident  i,nsect  pushes^  itself  only  half 
wajf  out  of  the  cocoon,  which  thus  serves  for  the  sup- 
port which  in  the  former  case  the  wood  itself  afforded  **. 
The  variations  in  the  procedures  of  the  larva  of  a 
littl0.«toth  (Tinea^  F.)  described  by  Reaumur,  whose 

•  JUma.  Tram,  "vi.  «54— .         b  Lyonet,  Traitv  anatomiqiiey  fi^c.  16—. 
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kaMtation  has  be^ii  before  noticed*— on^  of  dkose 
•whicb  constantly  reside  in  a  subcylindrical  case-— ar^ 
still  more  iretnarkable.    This  little  caterpillair  feeds 
upon  the  eh%  the  leaves  of  which  serve  it  at  once 
for  food  and  chilling.     It  eats  the  parenchyma  or 
inner  pu^p,  burrowing  between  the  upper  and  und^* 
membranes^  of  portions  oC  which  cut  out,  and  pro- 
perly sewed  together,  it  forma  its  case.   It^  usual  plan 
is,  to  insinuate  itself  between  the  epidermal  mem- 
branes of  the  leaf^  close  to  one  of  the  edges.  \Parallel 
with  this  it  excavates  a  cavity  of  suitab])»  form  and  di- 
mensions, gnawing  the  pulp  even  out  of  ever;  projec7 
tion  of  the  serratures,  but  carefully  avoiding  to  sepa- 
rate the  membranes  at  the  very  edge,  which  with  a 
wise  saving  of  labour  it  intends  should  form  one  of  the 
«eams  of  its  coat;  and  as  the  little  miner  is  not  embar- 
rassed with  the  removal  of  the  excavated  materials, 
which  it  swallows  as  it  proceeds,  a  cavity  sufficiently 
large  is  but  the  work  of  a  few  hours.     It  then  lines  it 
with  silk,  at  the  same  time  pushing  it  into  a  more  cy- 
lindrical shape ;  and  lastly,  cutting  it  off  at  the  two 
ends  and  inner  side,  it  sews  up  the  latter  with  such 
nicety  that  the  suture  is  scarcely  discoverable ;  and  is 
now  provided  with  a  case  or  coat  exactly  fitting  its 
body,  open  at  the  two  ends,  by  one  of  which  it  feeds 
and  by  the  other  discharges  its  excrement,  havings  on 
one  side  a  nicely-joined  seam,  and  the  other — ^that 
which  is  commonly  applied  to  its  back-->comp08ed  of 
the  natural  marginal  junction  of  the  membranes  of  th^ 
leaf. 

Sttchare  the  ordinary  operations^f  this  insect,  whidh, 
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when  it  is  considered  that  the  case  is  rather  fusifomi 
than  cylindrical-;  that  the  end  through  w,hich  it  eats, 
is  circular,  and  the  other  curioasly  three-cornered  like 
acocked'hat;  and  that  consequently  its^dotb  requires 
to  be  very  irregularly  and  artfully  cut,  to  be  accommo-* 
dated  to  such  a  figure — it  must  be  admitted,  are  the  re- 
sult of  an  ^instinct  of  no  very  simple  kind.     CompU- 
c^ted,  however,  as  these  manceuvres  seem,  our  ingeni^ 
Ous  workman  is  not  confined  to  them.  By  way  of  put- 
ting its  resources  to  the  test,  Reaumur  cut  off.th^  ser- 
rated edge  firbm  the  nearly-finished  coat  of  on6  of  them, 
and  exposed  the  little  occupant  to  the  day.     He  ex- 
pected that  it  would  have  quitted  its  mutilated  gar- 
ment and  commenced  another;,  and  so  it  certainly 
virould,  had  it  been  guided  by  an  invariable  instinct. 
But  he  calculated  erroneously.    Like  one  of  its  bro- 
ther tailors  of  the  biped  race,  it  knew  hoiv  ^^  to  cut  its  ' 
c^  according  to  its  cloth,*'  and  immediately  setting 
about  repairing  the  injury  sewed  up  the  rent.    Nor 
was  this  all.     The  scissars  having  cut  off  one  of  the 
{>rojections  intended  to  enter  into  the  construction  of 
,the  tmngular  end  of  its  case,  it  entirely  changed  the 
original  plan,  and  made  that  end  the  head  which  had 
been  first  designed  for  the  tail, 

'  On  another  occasion  Reaum  nr  observed  one  of  these 
larvae  to  cut  out  its  coat  firom  the  very  centre  of  a  leaf, 
.where  it  is  obvious  a  series  of  operations  wholly  differ- 
ent must  be  adopted,  the  two  membranes  composing  it 
necessarily  requiring  to  be  cut  &nd  sewed  on  twa  sides 
instead  of  on  one  only.  But  what  was  most  striking 
in  this  new  procedure  was  the  alteration  which  the  ca- 
terpillar mejle  in  the  period  of  sewing  up  its  garment. 


re 
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Wheai  ibese  lar ve  cut  out^  their  ease  firo«i*the  iR^gfi  of 
a  leafy  they  seem  aware  that^  if  tbey  were  iei  4etai:b  tt 
entirely  fironi  the  inner  side  before  the  process  of  sewr 
ing,  liningp,  &c.^  iscompfeted,  having  no  sfqpport  on  tb^ 
exterior  edge^  it  would  be  liaUe  toEfitU  down  ;  at  the 
same  time  they^  could  not  sew- together  the  nieo^branes 
composing  it  at  the  ifmer  side,  without  euttiiig  them  in 
part  from  the  leaf.  White,  therefore^  they  divide  the 
major  part  of  their  inner  side  fromthe  leaf)  they  .artfully 
leave  them  attached  to  it  by  one  of  thelarg0  nerves  at 
each  end;  and  these  supports  they  do  not. cut  asunder 
until  the  intermediate  space  has  been  sewed  .up,  and 
they  ar#  ready  to  step,  with  their  house  »^n  their  bach, 
upon  the  terra  Jirma  of  the  diek  of  the  lea£  In  thi^  in- 
stance, therefore,  the  larvea  do  not  wW>Uy  .separate 
their  case  from  the  leaf,  until  it  is  sewedv..  But  when 
the  same  larve  cut  out  their  materials  from- the  middle 
of  the  leaf,  where,  though  completely  ^  round,  .they 
are  retained  in  theinsituation  secure  fromall  danger  of 
jfklling  by  the  i^rratures  of  the  incisions  made  by  the 
jaws  of  the  larvse,  theae  little  tailors  vary  their  mode^ 
and  eti^tV^/y  detach  the  pieees  from  the.  suiprounding 
leaf,  before  they  proceed,  to  seta  stiteb-into  them^. 

In  the  preceding  instances  the  Tariation. of  instinct 
takes  place  in  the  same  individual,  but  Bonnet  men- 
tions a  very  curious^foct  in.wfaichtt  occurs  in  different 
generations  of  the  samespeciesv .  There  are  annually, 
he  iiifonns  as,  two  generations  of  the  Angoumoismoth, 
B.n  in^^t  which  has  beeii  before  mentioned^,  as  destruc- 
tive  to  wheat;  the  first  appear  in  May  and  June,  and 
lay  their  eggs  upon  the  ears  of  wheat  in  the  fields;  the 
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iecond  affeftr  at  Ae  and  trf"  tke  «iUDiMr  or  in  aytiMfiy 
and  the9e  lay  thcrir  egg9  upon  wheat  in  the  ^nariegf 
These  last  pass  the  wiatter  ia  the  state  of  larvss,  from 
which  proceeds,  the  first  generation  of  oaoths.  But 
what  is  extremely  singolar  as  a  variation  cvf  indtinot, 
those  moths  which  are  disclosed  in  May  MkiJ^une  in 
the  granarieSi  4|^uit  thefti  with  a  rapid  flight  at  san»set, 
and  hetake  themselves  td  Hm  y  at  anreaped  fields^  where 
they  lay  their  eggs;  while  the  moths  whieh  are  dis- 
closed m  the  granaries  after  harvest,  gtay  there,  and 
nevw  attempt  to  go  out^  hut  lay  their  «^gs  upon  Uie 
atofed  wh6at*.-^This  is  as  extra^HrdiMry  and  inespli** 
9«Me  as  if  a  Utter  of  rabbits  produced  in  spring  wei« 
iaipelled  by  instinct  to  eat  vegetables,  while  another 
produced  in  autumn  tihould  he  as  irresistibly  directed 
to  choose  fledi. 

It  id,  however,  into  tbcf,  history  of  the  hivo-beetii^ 
We  mttSl  look  lor  the  «M>8t  striking  esDiniples  of  varia- 
tion of  instinct ;  and  here^  as  in  ^tery  thing  rdating  to 
this  insect,  the  work  of  the  elder  Huber  k  an  un&Uipg 
source  of  the  most  novel  and  interesting  lacte. 

It  is  the  ordinary  instindt  of  bees  to  lUy  the  founda- 
tion of  their  combs  at  the  top  of  the  hive,  building  them 
perpendicularly  downzmrd^ ;  and  fhey  purisue  this  plan 
eo  coff^antly,  that  you  migbt  examine  a  thousand 
(probably  ten  thousand)  hives,  without  findmg  any  ma- 
terial deviation  from  it.  Yot  Huber  in  the  course  of 
.  his  experiments  forced  them  to  hmld  their  combs  per- 
peedicalarly  upwaifd^;  and,  what  seems  even  more  re- 
mtrkablo,  in  an  hori^ntal  direction  *". 

.  The  coombs  of  bees  ste'e  filways  at  an  unift>rra  distana^ 

«  (Euvres,  it.  STO.         b  Huber,  ii.  134— .         «  Ibi4. 1i.  916. 
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firom  each  other,  Mmely  llbotlt  One  ihird  of  an  itMA, 
which  is  just  wide  enougfh  to  allow  them  to  pass  easily 
and  have  access  to  the  young  brood.  On  the  approach 
of  winter,  when  their  honey^cells  are  not  sufficient  in 
number  to  contain  all  the  stock,  they  elongate  them 
considerably,  and  thus  increase  their  capacity*  By 
this  extension  the  intervals  between  the  combs  are 
unavoidably  contracted;  but  in  winter  well-stored  ma- 
gazines are  essential,  while  from  their  state  of  compa- 
rative inactivity  spacious  communications  are  les9  ne- 
cessary. On  the  return  of  spring,  however,  when  the 
cells  are  wanted  for  the  reception  of  eggs,  the  bees 
contract  the  elongated  cells  to  their  former  dimensicHfis, 
and  thus  re-establish  the  just  distances  between  thi3 
combs  which  the  cafe  of  their  bropd  requires*.  But 
this  is  not  all.  Not  only  do  they  elongate  the  cells  of 
4he  old  combs  when  there  is  an  extraordinary  harvest 
of  honey,  but  they  actually  give  to  the  new  cells  which 
they  construct  on  this  emergency  a  much  greater  dia* 
meter  as  well  as  a  greater  depth  ^« 

The  queen-bee  in  ordinary  circumstances  places 
each  egg  in  the  <^entre  of  the  pyramidal  bottom  of  the 
cell,  where  it  remains  fixed  by  its  natural  gluten :  but 
in  an  experiment  of  Huber,  one  whose  fecundation  had 
been  retarded,  had  the  first  segments  of  her  abcbmeii 
so  swelled  that  she  was  unable  to  reach  the  bottotntif 
the  cells.  She  therefore  attached  her  eggs  (which 
were  those  of  males)  to  their  lower  side,  two  lines 
from  the  mouth.  As  the  larvs  always  pass  ihat  state 
in  the  place  where  they  are  deposited,  those  hatched 
from  the  eggs  in  question  Iremained  in  the  situation 

a  Huber,  i.  343.  b  Ibid.  U.  887. 
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assigned  them.  But  the  working-bees,  as  if  a^are  that 
in  these  circumstances  the  cells  would  be  too  short  to 
contain  the  larvas  when  fully  grown,  extended  their 
lengthy  even  before  the  eggs  were  hatched  *< 
.  Bees  close  up  the  cells  of  the  grubs,  previously  to 
their  transformation,  with  a  cover  or  lid  of  wax ;  and 
in  hanging  its  abode  with  a  silken  tapestry  before  it 
assumes  the  pupa  state,  the  grub  requires  that  the  cell 
should  not  he  too  short  for  its  movements!  Bcfnnet 
having  placed  a  swarm  in  a  very  flat*  glass  hive,  the 
bees  constructed  one  of  the  combs  parallel  to  one  of 
the  jprincipal  sides,  where  it  was  so  straight  that  they 
could  not  givie  to  the  cells  their  ordinary  depth.  The 
queen,  however,  laid  eggs  in  them,  and  the  wm*kers  ^ 
daily  nourished  the  gnibs^  and  closed  the  cells  at  the  ' 
period  of  transformation.  A  few  days  afterwards  he 
was  surprised  to  perceive  in  the  lids,  holes  more  or 
less  large,  out  of  which  the  griibs  partly  projected,  the 
cells  having  been  too  short  to  admit  of  their  usual 
movements.  He  was  curious  to  know  how  the  bees 
would  proceed.  He  expected  that  they  would  pull  all 
the  grubs  out  of  the  cells,  as  they  commonly  do  'when  , 
great  disorders  in  the  combs  take  place.  But  he  did 
not  sufficiently  give  credit  to  the  resources  of  their 
instinct.  They  did  not  displace  a  single  grub— they 
left  them  in  their  cells :  but  as  they  saw  that  these  cells 
were  not  deep  enough,  they  closed  them  afresh  with 
lids  miich  more  convex  than  ordinary,  so  as  to  give  to 
them  a  sufficient  depth ;  and  from  that  time  no  more 
boles  were  made  in  the  lids. 

The  working  bees,  inclosing  up  the  cells  containing 

a  Huber,  i.  1 19. 
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larvae,  invariably  give  a  convex  lid  to  the  Ifetrge  cells 
of  drones,  and  one  nearly  flat  to  the  smaller  cells  of 
workers :  but  in  an  experiment  instituted  by  Haber  to 
ascertain  the  influence  of  the  size  of  the  cells  on  that 
of  the  included  larvc,  he  transferredthelarveof  work- 
ers to  the  cells  of  drones.  What  was  the  result  ?  Did 
the  bees  still  continue  blindly  to  exercise  their  ordi- 
nary instinct  ?  On  the  contrary,  they  now  placed  a  near- 
ly ^at  lid  upon  these  large  cells,  as  if  well  aware  of 
their  being  occupied  by  a  different  race  of  inhabitants  *. 

On  some  occasions  bees,  in  conseqiienoe  of  Huberts 
Arrangements  in  the  interior  of  their  habitations,  have 
begun  to  build  a  comb  nearer  to  the  adjoining  one  than 
the  usual  interval ;  but  they  soon  appeared  to  perceive 
their  error,  and  corrected  it  by  giving  to  the  comb  a 
gradual  curvature,  so  as  to  resume  the  ordinary  di- 
stance  ^ 

In  another  instance  in  which  various  irregularities 
had  taken  place  in  the  Ibrm  of  the  combe,  the  bees,  in 
prolonging  one  of  them,  hfad,  contrary  to  their  usual 
custom,  begun  two  separate  and  distant  continuations, 
which  in  approaching  instead  of  joining  would  have 
interfered  with  vach  other,  had  not  the  bees,  apparently 
-foreseeing  the  difficulty,  gradually  bent  their  edges  so 
as  to  make  them  join  with  such  exactness  that  they 
could  afterwards  continue  them  conjointly  *. 

In  constructing  their  combs,  bees,  as  you  have  heen 
before  told,  in  my  letter  on  the  habitations  of  insects, 
form  the  first  range  of  cells-^th^t  by  which  the  comb 
is  attached  to  the  top  of  the  hive— of  a  different  shape 
from  the  vest,    Each  cell  instead  of  being  hexagonal 

a  Hubcr,  i.  233.  ^  Ibid.  ii.  239.  c  ;i)id.  ii.  SlO. 
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U  penlagwal)  bmriog  the  fifth  broadest  eidf  fixed  to 
the  top  of  the  hive,  whence  the  comb  is  much  more  se- 
curely cemeated  to  that  part^  than  if  U»e  first  ran^je  of. 
cells  bad  been,  of  the  ordinary  construction.  For  8oi[ne 
time^  after  their  fabrication^  the  con^bs  remain  in  t^is 
state ;  but  at  a  certain  period  the  bees  attack  the  first 
range  qf  cells  as  if  in  fury,  gnaw  aw^y  the  sides  with- 
out touching  the  lo:(enge-sbaped  bottoms;  and  having 
mixed  the  wax  with  propolis^  they  form  a  cement  we^ll 
known  to  the  ancients  under  the  names  ofMitj/s  onCIpm-^, 
mosishndPissoceraSj  which  they  substitute  in  the  place 
of  the  removed  eides  of  the  cells^i  forming  qf  it  thick  and 
massive  walls  and  heavy  and  shapeless  pillars,  whicl| 
they  introduce  between  the  comb  and  the  top  of  tb^ 
hive  so  as  to  agglutinate  them  firmly  together,  Huber, 
who  first  in  modern  times  witnessed  this  remarkably 
modification  of  the  architecture  of  bees,  observed,  that 
not  only  are  they  careful  not  to  touch  the  bottom^  of 
.  the  cells,  but  Ihat  they  do  not  remove  at  once  the  cellf 
en  both  side^  of  the  comb,  which  in  that  case  might 
Sail  down ;  but  they  work  alternately,  first  pn  one  side 
WEkd  then  on  t^i^  other,  replacing  the  demolished  cells 
as  they  proceed,  with  mitys,  which  firmly  fixes  the  comb 
to  its  support. 

The  object  of  this  substitution  of  mitys  for  wax 
seems  clear.  While  the  combs  are  new  and  only  pai*- 
tially  filled  witih  honey,  the  first  range  of  cells,  t)rigin- 
ally  i^stahliBfaed  as  the  base  and  the  guide  for  the  py^ 
ramidal  bottoms  of  the  subsequent  ones,  serves  as  a 
BulRcient  support  for  them.  But  when  they  contain  a 
store  of  several  pounds,  the  bees  seem  to  foresee  the 
danger  of  such  a  weight  proving  too  heavy  for  the  thin 
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Waxen  walls  by  which  the  combs  at-e  suspenii^j  and 
providently  hasten  to  substitute  fer  them  thicker  walls, 
and  pillars  of  a  more  compact  and  viscid  material.* 

But  their  foresight  does  not  stop  here.  When  they 
have  sufficient  wax,  they  make  their  combs  of  ^uch  a 
breadth  as  to  extend  to  the  sides  of  the  hive,  to  which 
they  cement  them  by  constructions  approaching  more 
or  less  to  the  shape  of  cells.  !|But  when  a  scarcity  of 
wax  happens  before  they  have  been  able  to  give  to 
their  combs  the  requisite  diameter,  a  large  vacant  space 
is  left  between  the  edges  of  these  combs,  which  are 
only  fixed  by  their  upper  part,  and  the  sides  of  the 
hive ;  and  they  might  be  pulled  down  by  the  weight  of 
the  honey,  did  not  the  bees  insure  their  stability  by  in^ 
troducing  large  irregular  masses  of  wax  between  their 
edges  and  the  sides  of  the  hive.-^A  striking  instance 
of  this  artof  securing  their  magazines  occurred  to  Hu«* 
ber.  A  comb,  not  having  been  originally  well  fastened 
to  the  top  of  his  glass  hive,  fell  down  dniing  the  win-* 
ter  amongst  the  other  combs,  preserving,  however,  its 
paraUelism  with  them.  The  bees  could  not  fill  up  the 
space  between  its  upper  edge  and  the  top  of  the  hive, 
because  they  never  construct  combs  of  old  wax,  and 
they  had  not  then  an  opportunity  of  procuring  new  t 
at  a  more  favourable  season  they  wotild  not  have  he- 
sitated to  build  a  new  comb  upon  the  old  one ;  but  it 
being  inexpedient  at  that  period  to  expend  their  pro^ 
visipn  of  honey  in  the  elaboration  of  wax,  they  pror 
vided  for  the  stability  of  the  fhllen  comb  by  .'another 
process.  They  furnished  .themselves  with  wax  firom 
the  other  combs,  by  gnawing  away  the  rims  ofihe  cells 

•  mor^  elongated  thm  the  re^t,  find  then  betook  tbem-t 
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selves  in  crowds^  some  upon  tiie  edges  of  the  fa^Uen 
eomb^  othei;B  between  its  si^s  and  those  of  the  adjoin- 
mg  combs;  and  there  securely  fixed  it,  by  constructiDg 
several  ties  of  diffierent  shapes  between  it  and  the  glass 
of  the  hive ;  some  were  pillars,  others  buttresses,  and 
others  beams  artfully  di^Hised  and  adapted  to  the  lo- 
calities of  the  surfaces  joined.  Nor  did  they  content 
themselves  with  repairing. the  accidents  which  tlieilr 
paasonry  had  experienced ;  they  provided  against  those 
which  might  happen,  and  appeared  io  profit  by  the 
warning  given  by  the  fall  of  one  of  the  combs  to  conso* 
lidate  the  others  and  prevent  a  second  accident  of  the 
same  nature.  These  last  had  not  been  displaced,  and 
appeared  solidly  attached  by  their  base ;  whence  Hu^ 
ber  was  not  a  little  surprised  to  see  the  bees  strengthen 
their  principal  points  of  connexion  by  making  them 
iniich  thicker  than'  before  with  old  wax,  and  formings 
numerous  ties  and  braces  to  unite  them  more  closely 
to  each  other  and  to  the  walls  of  their  habitation. — 
What  was,«till  more  extraordinary,  all  this  happened 
in  the  middle  of  January,  at  a  period  when  the  bees 
ordinarily  eluster  at  the  top  of  the  hive,  and  do  not 
engage  in  labours  of  this  kind*. 

You  will  admit,  I  think,  that  these  proo&  of  the  re- 
sources  of  the  architectural  instinct  of  bees  are  truly 
admirable^  I^  in  the  case  of  the  substitution  of  mitys 
for  the  first  range  of  waxen  cells,  this  procedure  in- 
variably  took  place  in  ODery  bee-hive  at  b, fixed  period 
-—when,  for  example,  the  combs  are  two-thirds  filled 
with  honey — ^it  would  be  less  surprising :  but  there  is 
pothing  of  this  invariable  character  about  it*    It  does 

.     «Huber,U,SSQ. 
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not,  «^  HvlMir  esprmnl;  infmps  ibk*)  ncctfVEUuiy  marked 
and  refular  period,  but  aj^peam  to  dapetid  oa  se^reral 
eircumstaaeea  aot  always  combiiied.  Soai^times  th^ 
bee$  content  tkemMivel  with  bordering  the  sides  of 
tbe  upper  ^Is  witli  propolis  alone,  whhoot  altering 
tb^ir  form  or  giving  them  gieater  tbichness.  And  it 
is  9ot  less  remarkable  that,  from  tba  mstances  last 
dted,  it  af  pears  that  they  are  not  sonfined  to  one  kind 
<tf moment  for  strengthening  and  siq^rting  their  leombs, 
liut  avail  thf  meelves  of  precis,  WiMic^  or  a  mixture 
of  both,  as  eiroumstancefl  direct. 

Not  to  vfeary  you  with  examples  of  the  modiftcation 
^f  instinct  we  are  considering,  I  shall  introduee  but 
three  more  x — ^tlie  first,  of  the  mode  \vk  whidi  bees  ex« 
tend  the  dimensions  of  an  old  comb ;  the  second,  of  that 
which  they  adopt  in  eonstrudting  ihe  saale  cells  and 
eonaecting  them  with  the  smaller  cells  of  workers; 
aad  the  last,  of  the  plan  pursued  by  them  when  it  be«t 
comes  aeoessary  to  bend  their  tomba. 
.  You  must  have  observed  that  a  comb  aewly  made 
becomes  gradually  thinner  at  its  edges,  the  cdkls  there, 
on  each  side,  progressively  decreasing  in  length :  but 
in  time  these  marginal  cells,  as  they  are  wanted  ^x  the 
purposes  of  the  hive,  are  elongated  to  the  depth  of  the 
rest.  Now  suppose  bees,  ibom  an  aUgmeutation  <tf  the 
sijie  of  their  hive,  to  have  occasion  to  extend  their 
combe  either  in  length  or  breadth,  the  process  which 
they  adopt  is  this :  They  gnaw  away  the  t<^s  of  the 
pif^rginal  cells  until  the  combs  have  resumed  their  ori- 
ginal lenticular  form,  and  then  construct  upon  their 
edges  the  pyramidal  looenge^shaped  bottoms  <tf  oeUs, 

«  Hober,  U..SS4,  nofe  «. 
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upon  wkidiHie  bUttgiMial  aides  are  Bubseqiiently  raised^ 
a»  in  their  operation  of  cell-building.  Tbift  cottrce  of 
proceeding  is  invaridile  r  they  never  esi^tend  a  comb 
in  any  dirtetimi  whatever,  without  having  first  madb 
its^edges  thinner,  diminishing  its  thickness  in  a  pmiioii 
sufficiently  large  to  leiave  no  angular  projection^-—' 
Huber  observes,  and  with  reason,  in  relating  this  sur« 
prising  law  which  obliges  bees  partially  to  demolidi 
the  cells  situated  upon  the  edges  of  the  combs,  that  it 
deserves  a  more  dose  examination  than  he  found  him- 
self  competent  to  give  it :  for,  if  we  may  to  a  certain 
point  form  a  conception  of  the  instinct  whieh  leads 
these  animals  to  employ  their  art  of  building  cells,  yet 
how  can  we  conceive  of  that  which  in  particular  dr- 
emnstanees  forces  them  to  act  in  an  opposite  direction, 
and  determines  them  to  demolish  what  they  have  so  la* 
boriously  constructed  *  ? 

Drones,  or  male  bees,  are  more  bulky  than  the  w<Mrk* 
ers ;  and  you  have  been  told,  in  speaking  of  the  habi* 
tatioBs  of  insects,  that  the  cells  which  bees  construct 
for  rearing  the  larvsB  of  the  former,  are  larger  than 
those  destined  for  the  education  of  the  larvse  of  the 
latter*  The  diameter  of  the  cells  of  drones  is  always 
34- linos(or  twelfths  of  an  indi);  that  of  those  of  workers 
^  lines :  and  these  dimensions  are  so  constant  in  their 
otdtnary  cells,  tl^t  some  authors  have  thought  they 
might  be  adopted  as  an  universal  and  invariable  scale 
of  measure,  which  would  have  the  great  recommenda* 
tion  of  bdttg  every  where  at  hand,  and  at  all  events 
would  be  preferabletoonr  ^rfey-eorn^.  Several  ranges 
of  male  cells,  sometimes  from  thnrty  to  forty,  are  usually 

«Hi]ber,  ii.  1^6, 
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^und  in  each  comb^  generally  sitaiatedaboiit 4ke  middlet^ 
Noi?  as  these  cells  are  not  isolated,  but  fioirm  a  part  of  the 
Atire  cotahf  corresponding  on  ils  two  fiice8>-^by  what 
art  is  it  that  the  bees  unite  hexagonal  cells  of  a  small) 
with  others  of  a  larger  diameter,  without  leaving  any 
YjQid  spaces,  and  without  destroying  the  uniformity  aiul 
regularity  of  the.  comb?  This  problem  would  puzzle 
an  ordinary  artist,  but  is  easily  solved  by  the  resources 
of  the  instinct  of  our  little  workmen. 
.  When  they  are  desirous  of  constructing  the  cells  of 
males  bdk>w  those  of  workers,  they  form  sev/eral  ranges 
of  intermediate  or  transtticte  cells,  of  which  4be  diame* 
ter  augments  progressively,  until  they  have  reached 
that  range,  where  the  male  cells  commence :  and.in  the 
same  manner,  when  they  wish  to  revert  to  the  model* 
ling'  of  the  cells  of  workers,  they  pass  by  a  gradually 
decreasing  gradation  to  the  ordinary  diameter  of  the 
cells  of  tbis  class. — We  commonly  meet  with  three  or 
four  ranges  of  intermediate  cells  befiMre  coming  to  those 
of  males;  the  first  ranges  of  which  participate  in  some 
measure  in  the  irregularity  of  the  former. 
'  But  it  is  upon  the  construction  of  the  baUams  of  the 
intermediate  ranges  of  cells  that  this  variation  of  their 
architecture  chiefly  hinges.  The  bottoms  of  the  regUf 
lar  cells  of  bees  are,  as  you  are  aware,  composed  of 
three  equal-sized  rhomboidal  pieces ;  and  the  base  of 
a  cell  on  one  side  of  the  comb  is  composed  of  porticms 
of  the  bases  of  three  cells  on  the  other :  but  the  hot' 
toms  of  the  intermediate  cells  in  questioo  (though 
their  orifices  are.  perfectly  hexagonal)  are  composed  of 
Jbur  pieces,  of  which  two  are  hexagonal  and  two  rhom« 
boidal ;  and  each,  instead  of  corresponding,  with  three 
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eeHs OB  tliet>ppoi»ke«ide,  eotresp^tid9.withJbur.  The 
gize  and  the  shape  of  the  four  pieces  composing  the 
bottom,  vary;  aad  these  iatermediat^  .cells,  a  little 
larger  than  the  third  part  of  the  three  opposite  cells, 
comprise  in  their  contour  a  portion  of  the  bottom  of  a 
fourth  cell.  Just  below  the  last  range  of  cells  with  re- 
gular pyramidal  bottoms,  are  found  cells  with  bottoms 
of  four  pieces,  of  which  three  are  very  large,  and  one 
very  small,  and  this  last  is  a  rhomb.  The  two  rhombs 
of  the  transition  cells  are  separated  by  a  considerable 
interval ;  but  the  two  hexagonal  pieces  are  adjacent 
and  perfectly  alike.  A  cell  lower,  we  perceive  that 
the  two  rhombs  of  the  bottom  are  not  so  unequal :  the 
contour  of  the  cell  has  included  a  gi^ater  portion  of 
the  opposite  fourth  cell.  Lastly,  we  find  cells  in  pretty 
considerable  number,  of  which  the  bottom  is  composed 
of  four  piepes  perfectly  regular*— namely,  two  elon* 
gated  hexagons  and  two  equal  rhombs,  but  smaller  than 
those  of  thcf  pyramidal  bottoms.  In  proportion  as  we 
remove  oui:  view  from  the  cells  with  regular  tetrahe- 
dral  bottoms,  whether  in  descending  or  from  right  to 
left,  we  see  that  the  subsequent  cells  resume  their  or- 
dinary form ;  that  is  to  say,  that  one  of  their  rhombs  is 
gradually  lessened  until  it  finally  disappears  entirely; 
and  the  pyramidal  form  re- exhibits  itself,  but  on  a 
larger  scale  than  in  the  cells  at  the  top  of  the  comb- 
This  regularity  is  maintained  in  a  great  number  of 
ranges,  namely,  those  consisting  of  male  ^^ells ;  after- 
wards'the  cells  diminish  in  size,  and  we  again  remark 
the  tetrahedral  bottoms  just  described,  until  the  ceUs 
b^ve  once  more  resumed  the  proper  diameter  of  tbos^ 
of  workers* 
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It  is,  then,  by  encrcmcUBg  in  a  small  iegfee  Qpoii» 
the  cells  of  the  other  ikee  of  the  comb,  that  bees  at 
length  succeed  in  giving  greater  dimensions  to  theii' 
cells ;  and  the  graduation  of  the  transition  cells  being 
reciprocal  on  the  two  ikees  of  the  comb,  it  follows  that 
on  both  sides  each  hexagonal  contour  corresponds  with 
ibur  cells. — ^When  the  bees  have  arrived  at  any  degree 
"of  this  mode  of  operating,  they  can  stop  there  and  con* 
tittue  to  employ  it  in  several  consecutive  ranges  of 
cells :  but  it  is  to  the  intermediate  degree  that  they  ap- 
pear to  confine  themselves  for  the  longest  period,  and 
we  then  find  a  great  number  of  cells  of  which  the  bot* 
toms  of  four  pieces  are  perfectly  regular.  They  mighty 
then,  confitruct  the  whole  comb  on  this  plan,  if  their 
object  were  not  to  revert  to  the  pyramidal  form  with 
which  they  set  out. — In  building  the  male  cells,  the 
bees  begin  their  foundation  with  a  block  or  mass  of 
wax  thicker  and  higher  than  that  employed  for  the 
cells  of  workers,  without  which  it  would  be  impracti- 
eable  for  them  to  preserve  the  same  order  and  syrame^ 
try  in  working  on  a  lai^er  scale* 

Irregularities  (to  use  the  langi^age  of  Huber,  from 
whom  the  above  details  are  abstracted,)  have  often  been 
observed  in  the  cells  of  bees.  Reaumur,  Bonnet  and 
other  naturalists  cite  them  as  so  many  examples  of  im- 
perfections. What  would  have  been  their  astonish- 
ment if  they  had  been  aware  that  part  of  these  ano- 
malies are  eakuhUed;  that  there  exists  as  it  were  a 
moveable  harmony  in  the  mechanism  by  which  the  cells 
are  composed  {  If,  in  consequence  of  the  imperfection 
of  their  organs  or  of  their  instruments,  bees  occasion- 
ally constructed  some  of  their  cells  unequal^  or  of  purls 
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badly  put  together,  it  would  still  manifest  some  talent 
to  be  alble  to  repair  these  defeats,  and  to  compensate 
one  irregularity  by  another :  but  it  is  &r  more  asto* 
nixing  that  tbey  kndw  how  to  quit  their  ordinary  rou« 
tine  when  cireumstantes  require  that  they  should  build 
male  cells ;  that  they  should  be  instructed  to  vary  the 
dimensions  and  the  shape  of  each  piece  so  as  to  return 
to  a  regular  order ;  atid  that,  after  having  constructed 
thirty  or  forty  ranges  of  mate  cells,  they  again  leave  the 
regular  order  on  which  these  were  formed,  and  arrive 
by  successive  diminutions  at  the  point  from  which  they 
set  out.  How  should  these  insects  be  able  to  extricate 
fhenisetves  from  such  a  difficulty — ^from  such  a  compli- 
cated structure  ?  how  pass  from  the  little  to  the  great, 
from  a  regular  plan  to  an  irregular  one,  and  again  re* 
€ume  the  former  ?  These  are  questions  wbkh  no  known 
system  can  explain  *• 

Here  again,  as  observed  in  a  former  instance,  the 
wonder  would  be  less,  if  e^cry  comb  contained  a  terkau 
number  of  transition  and  of  male  cells,  constantly  si- 
tuated in  one  and  the  sarke  part  of  it :  but  this  is  fiu* 
from  being  the  case.  The  event  which  alone,  at  what* 
ever  period  it  may  happen,  seems  to  determine  the  bees 
to  construct  mal^  cells,  is  the  oviposition  of  the  queen. 
So  long  as  she  continues  to  lay  the  eggs  of  workers  not 
a  male  cell  is  founded ;  but  as  soon  as  she  is  about  to 
lay  male  eggs,  the  workers  seem  aware  of  it,  and  you 
then  see  them  form  th^ir  cells  irregularly,  impart  to 
them  by  degrees  a  greater  diameter,  and  at  length  pre* 
pare  suitable  ranges  of  cradles  for  all  the  male  race  ^. 
—•You  must  perceive  how  absurd  it  would  be  to  refer 

a  Huber,  ii.  S21-226.  244-241  b  Ibid.  iL  226« 
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ibis  astonisliing  variation  of  inetidet  to  any  mere  chdng^ 
i9k  Vie  s^sations  o{  the  heeB;  and  to  what  far-fetcbed 
and  gratuitous  suppositions  vre  must  be  reduced,  if  we 
ad(^  any  sucb  explanation-.  We  can  bat  refer  it  to 
an  iristHMt  of  wbich  we  know  notbing;  and  so  referring 
it,  can  we  htalp  exclaiming  witb  Huber,  '*  Sucb  is  tbe 
grandeur  of  the  views  and  of  the  means  of  ordaining 
wisdom,  that  it  is  not  by  a  minute  exactness  that  she 
marches  to  her  ead,  but  proceeds  from  irregularity  to 
irregularity,  compewtating  one  by  another :  the  admea<* 
surements  are  made  oii  high,  the  apparent  errors  ap- 
preciated by  a  divine  geometry ;  and  order  often  results 
from  partial  diversity.  Tlis  is  not  the  first  instance 
which  science  has  presented  to  us  of  preordained  irre-^ 
gularities  which  astonish  our  ignorance,  and  are  the 
admiration  of  the  most  enlightened  minds :  So  true  it 
is,  that  the  more  we  investigate  the  general  as  well  as 
particular  laws  of  this  vast  system,  the  more  perfection 
does  it  present  •."  ^        / 

It  is  observed  by  M.  P.  Huber,  in  his  appendix  to 
the  account  of  his  fiither^s  discoveries  relative  to  the 
architecture  of  bees,  that  in  general  the  form  of  the 
prisms  or  tubes  of  the  cells  is  more  essential  than  that 
of  their  bottoms,  since  the  tetrahedral-bottomed  trans- 
ition cells,  and  even  those  cells  which  being  built 
immediately  upon  wood  or  glass,  were  entirely  with- 
out bottoms,  still  preserved  their  usual  shape  of  hexa- 
gonal prisms.  But  a  remarkable  experiment  of  the 
elder  Huber  shows  that  bees  can  alter  even  the  form  of 
their  cells  when  circumstances  require  it,  and  that  in  a 
"way  which  one  would  not  have  expected. 

a  Huber,  il.  2a0. 
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Uisi^ing:  placed  in  front  of  a  comb  ^ich  tbe  bees 
Mrelre  constmcting,  a  sHpof  glass,  tbey  seemed  immedi- 
ately aware  that  it  would  be  very  difBcalt  to  attach  it 
to  so  slippery  a  sur&ce :  and  instead  of  continuing  the 
comb  in  a  straight  line,  they  bent  it  at  a  right  anglcy  so 
as  16  extend  beyond  the  slip  of  glass,  and  ultimately 
fixed  it' to  an  a^joiniug  part  of  the  wood*work  of  the 
hive  which  the  glass  did  not  cover.  This  deviation,  if 
the  comb  had  been  a  mere  simple  and  uniform  mass  cf 
wax,  would  have  evinced  no  small  ingenuity;  but  you 
will  bear  in  mind  that  a  conib*  consists  on  each  dde  or 
fiice,  of  cells,  having  between  them  bottoms  in  common : 
and  if  you  take  a  comb,  and  having  softened  the  wax  by 
heat,  endeavour  to  bend  it  in  any  part  at  a  right  angle, 
yon  will  then  comprehend  the  difficulties  which  our 
little  architects  had  to  encounter.  The  resources  of 
th^ir  instinct,  however,  were  adequate  to  the  emef- 
geney.  They  made  the  cells  on  the  convex  side  of  the 
bent  part  of  the  comb  much  larger ^  and  those  on  the 
concave  side  much  smaller  than  usual ;  the  former  hav- 
ing three  or  four  times  the  diameter  of  the  latter.  But 
this  was  not  all.  As  the  bottoms  of  the  small  and  large 
cells  were  as  usual  common  to  both,  the  cells  were  not 
regular  prisms^  but  the  small  ones  considerably  wider  at 
the  bottom  than  at  the  top,  and  conversely  in  the  large 
ones ! — What  conception  can  we  form  of  so  wonderful 
a  jSexibility  of  instinct  ?  How,  as  Huber  asks,  can  we 
comprehend  the  mode  in  which  such  a  crowd  of  labour- 
ers, occupied  at  the  same  time  on  the  edge  of  the  eomb, 
could  agree  to  give  to  it  the  same  curvature  from  one 
extremity  to  the  other ;  or  how  they  could  arrange  to- 
gether to  construct  on  one  face  cells  so  small,  while  on 
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the  other  they  impmrted  i»  them  snob  entorged  dimeii- 
sions  ? — And  bow  can  we  feel  adequate  astbushm^it 
that  they  should  have  the  art  of  making  oeUs  df  Mcb 
different  siaeg  correspoad  *  ? 

After  this  long  but  I  flatter  myself  not  wholly  unin- 
teresting enumeration,  yon  will  scarcely  hesitate  to  ad- 
mit that  insects,  and  of  these  the  bee  pre*eniiiently^  are 
endowed  with  a  much  more  exquisite  and  flexible  in- 
stinct than  the  larger  animals.  But  you  may  be  here 
led  to  ask,  Can  all  this  be  referred  to  instinct  i  Is^  not 
this  pliability  to  circumstances*— this  surprising  adap- 
tation of  means  for  accomplishing  an  end-^-orathsr  the 
result  of  reason  ? 

You  will  not  doubt  my  allowing  the  appositeness  of 
this  question,  when  I  frankly  tell  you,  that  so  strikiqgly 
do  many  of  the  preceding  facts  seem  at  first  view  the 
effect  of  reason,  that  in  my  original  sketch  of  the  letter 
you  are  now  reading,  I  had  arranged  them  as  instances 
of  this  faculty.  But  mature  ccmsideration  has  con- 
vinced me  (though  I  confess  the  subject  has  great  dif- 
ficultiea)  that  this  view  was  fallacious ;  and  that  though 
some  circumstances  connected  with  these  &cts  may,  as 
I  shall  hereafter  show,  be  referable  to  reason^  the  fects 
themselves  can  only  be  consistently  explained  by  re- 
garding them  as  I  have  here  done,  as  examples  «f 
variations  of  particular  instincts :— ^aad  this  oil  two  ac- 
counts. 

In  the  first  place,  <be$e  variations,  however  angular,' 
are  limitedin  their  extent :  all  bees  are,  and  have  ahvays 
been,  able  to  avail  themselves  of  a  certain  liijunber. 
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h\ii  not  to  increase  that  number.  Bees  cemented  their 
cotofbs  when  becoming  heavy,  to  the  top  of  the  hive,  with 
mitys,  in  the  time  of  Aristotle  and  Pliny  as  they  do  now  i 
and  theref  is  every  reason  to  believe  that  then,  as  now, 
they  occasionally  varied  their  procedures,  by  securing 
them  with  wax  or  with  propolis  only,  either  added  toi 
the  upper  range  of  cells,  or  disposed  in  braces  and  ties 
to  (ke  adjoining  combs.  But  if  in  thus  proceeding  they 
were  guided  by  reason,  why  not  under  certain  circum* 
dtanced  afdopt  other  modes  of  strengthening  their  combs  i 
Why  not,  when  wax  and  propolis  are  scarce,  employ 
mudp  which  they  might  see  the  martin  avail  herself  of ' 
so  successfully  ?  Or  why  should  it  not  come  into  th^ 
Bead  of  some  hoary  denizen  of  the  hive,  that  a  little  of 
the  mortar  with  which  his  careful  master  plasters  thc^ 
£i^^vices  between  his  habitation  and  its  stand,  might 
answer  the  end  of  mitys  ?  ^*  Si  seulement  ils  elevoient 
ime  Ibis  des  c^banes  quarries,"  (says  Bonnet  wheii 
speaking  as  to  what  faculty  the  works  of  the  beaver  are 
16' bit' referred,)  "  mais  ce  sont  ^ternellement  des  ca* 

• 

banes  rondes  ou  ovales  * :" — and  so  we  might  say  of  the 
phfenomena  in  question : — Show  us  but  one  instance  of 
bees  having  substituted  miid  or  mortar  for^  niitys,  pis-* 
sbderbs,  or  propolis,  or  wooden  props  for  waxen  ties, 
mi  there  could  be  no  doubt  of  their  being  here  guided 
by  reason.  But  since  no  such  instance  is  on  record; 
sJnce  they  are  still  confined  to  the  same  limits — however 
surprising  the  range  of  these  limits — as  they  were  two 
thousand  years  ago ;  and  since  the  bees  emerged  frpih 
thieir  pupie  but  a  few  hours  before,  will  set  themselves 
a?  ttdroitly  to  work  and  pursue  their  operations  as  sci- 

a  CBuvreSf  ix.  159. 
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entifically  as  their  brethren,  who  can  boast  the  experi^' 
ence  of  a  long  life  of  twelve  months  duration  ;-^we 
must  still  regard  these  actions  as  variations  of  instinct. 

In  the  second  place,  no  degree  of  reason  that  we  can 
with  any  share  of  probability  attribute  to  bees^  could  be 
competent  to  the  performance  of  labours  so  compli- 
cated as  thbse  we  have  been  considering,  and  Vhicb, 
if  the  result  of  reason,  would  involve  the  most  exten« 
sive  and  varied  knowledge  in  the  agents.  Suppose  a 
man  to  have  attained  by  long  practice  the  art  of  mo« 
delling  wax  into  a  congeries  of  uniform  hexagonal  cells, 
with  pyramidal  bottoms  composed  each  of  three  rhombs^ 
resembling  the  cells  of  workers  among  bees,  (jet  him 
now  be  set  to  make  a  congeries  of  similar  but  larger 
cells  (answering  to  the  male  cells),  and  uni^e  these 
with  the  former  by  other  hexagonal  cells,  so  that  there 
should  be  no  disruption  in.the  continuity  or  regularity 
of  the  whole  assemblage,  and  no  vacant  intervals  or 
patching  at  the  junctions  either  of  the  tubes  or  the  bot« 
toms  of  the  cells ; — and  you  would  have  set  him  no 
very  easy  task — a  task,  in  short,  which  it  may  be 
doubted  if  he  would  satisfactorily  per&rm  in  a  twelve- 
month, though  gifted  with  a  clear  head  and  a  compe-^ 
tent  store  of  geometrical  knowledge^  and  which,  if  de- 
stitute of  these  requisites,  it  may  be  safely  asserted  thi^ 
he  would  never  perform  at  all.  How  then  can  we 
imagine  it  possible  that  this  difficult  problem,  and  others 
of  a  similar  kind,  can  be  so  completely  and  exactly 
solved  by  animals  of  whipb  some  are  not  two  days  old, 
others  not  a  week,  and  probably  none  a  year  £  The 
^eouclUsion  is  irresistible — ^it  is  not  reason  huiiksiitid 
that  is  their  guide. 
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The  second  head  under  ^hich  I  proposed  contrast* 
ing  the  instincts  of  insects  with  those  of  the  larger  ani-^ 
mals,  was  that  of  their  number  in  the  same  individual. 
*^In  the  latter  this  is  for  the  most  part  very  limited, 
not  exceeding  (if  we  omit  those  common  to  almost  all 
animated  beings)  eight  or  ten  distinct  instincts.  Thus* 
in  the  common  duck,  one  instinct  leads  it  at  its  birth 
from  the  egg  to  rush  to  the  waters;  another  to  seek  its 
proper  food  ;  a  third  to  pair  with  its  ndate ;  a  fourth  to 
form  a  nest;  a  fifth  to  sit  upon  its  eggs  till  hatched  ^  a 
sixth  to  assist  the  young  ducklings  in  extricating  them* 
selves  from  the  shell ;  and  a  sieventh  to  defend  them 
wheh  in  danger  until  able  to  provide  for  themselves : 
and  it  would  not  be  easy,  as  far  as  my  knowledge  ex- 
tends, to  add  many  more  distinct  instinctive  actions 
to  the  enumeration,  or  to  adduce  many  species  of  the 
superior  classes  of  animals,  endowed  with  a  greater 
number.  •       .         ^ 

But  how  vastly  more  manifold  are  the  instincts  of  the 
majority  of  insects !  It  is  not  necessary  to  insist  upon 
those  differences  which  take  place  in  the  same  insect  in. 
its  different  states,  leading  it  to  select  one  kind  of  food* 
in  the  larva,  and  another  in  the  perfect  state ;  to  defend, 
itself  in  one  mode  in  the  former,  and  in  another  in  the 
latter,  &c. — ^because,  however  remarkable  these  varia- 
tionS|  they  may  be  inferred  with  great  plausibility  to 
those  striking  changes  in  the  organic  structure  of  the 
animal,  which  occur  at  the  two  periods  pf  its  existence. 
It  is  to  the  number  of  instincts  observable  in  the  same, 
individual  of  many  insects  in  their  perfect  state  that  I 
now  confine  myself;  and  as  the  most  striking  example 
of  the  whole  I  shall  select  the  hive.bee, — ^begging  you 
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to  bear  in  mind  that  I  do  not  mean  to  include  those 
exhibited  by  the  queen,  the  drones,  or  even  those  of 
the  workers,  termed  by  Huber  ciriires  (wax-makers) ; 
but  only  to  enumerate  those  presented  by  that  portion 
of  the  workers,  termed  by  Huber  nourrices  or  petites 
abeilles  (nurses),  upon  whom,  as  you  have  been  before 
told%  with  the  exception  of  making  wax,  laying  the 
fonndi^on  of  the  cells,  and  collecting  honey  for  be* 
log  stored,  the  principal  labtmrs  of  the  hive  devolve. 
It  will  be  these  individuals  alone  that  I  shall  understand 
by  the  term  bees^  under  the  present  head  :  and  though 
the  other  inhabitants  of  the  hive  may  occasionally  con** 
cur  in  some  of  their  actions  and  labours,  yet  it  is  ob- 
vious that  so  many  as  are  those  in  which  they  distinctly 
take  part,  so  many  instincts  must  we  regard  them  a& 
endowed  with. 

To  begin,  then,  with  the  formation  of  the  colony  :-^ 
By  one  instinct  bees  are  directed  to  send  out  scouts  pre- 
viously to  their  swarming  in  search  of  a  suitable 
abode  ^ ;  and  by  another,  to  rush  out  of  the  hive  after  the 
queen  that  leads  forth  the  swarm,  and  follow  wherever 
she  bends  her  course.  Having  taken  possession  of 
their  new  abode,  whether  of  their  own  selection  or 
prepared  for  them  by  the  hand  of  man,  a  third  instinct 
teaches  them  to  cleanse  it  from  all  impurities  ^ ;  a  fourtb 
to  collect  propolis ;  and  with  it  to  stop  up  every  crevice 
except  the  entrance;  a  fifth  to  ventilate  the  hive  for 
preserving  the  purity  of  the  air;  and  a  sixth  to  keep  a 
constant  guard  at  the  door^. 
.  In  constructing  the  houses  and  streets  of  Aeir  new 

a  Vol.  I.  2d  Ed.  490.  b  See  above,  p.  189. 

c  Huber,  ii.  102.  d  Ibid.  i.  186.  ii.  412. 
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«ky,  or  the  cells  and  combs,  there  are  probaUy  sereral 
distinct  instincts  exercised ;  but  not  to  le&ve  room  ibr 
objection,  I  shall  regard  them  as  the  result  of  one  only: 
yet  the  operations  of  polishing  the  interior  of  the  cells, 
and  soldering  their  angles  and  orifices  with  propolis, 
which  are  sometimes  not  undertaken  for  weeks  after  the 
oells  are  built  ^;  and  the  obscure  but  still  more  curious 
one  of  varnishing  them  with  the  yellow  tinge  observable 
in  old  combs  ;^— seem  clearly  referable  to  at  least  two 
distinct  instincts.  The  varnishing  process  is  so  little 
connected  with  that  of  building,  that,  though  it  takes 
{dace  in  some  combs  in  three  or  four  days,  it  doe^  not 
in  others  for  several  months,  though  both  are  equally 
employed  for  the  same  uses^.  Huber  ascertained  by 
accurate  experiment  that  this  tinge  is  not  owing  to  the 
heat  of  the  hives ;  to  any  vapours  in  the  air  which  they 
include ;  to  any  emanations  from  the  wax  or  honey ; 
nor  to  the  deposition  of  this  last  in  the  cells;  but  he  in« 
clines  to  think  it  is  occasioned  by  a  yellow  matter  which 
the  bees  seem  to  detach  from  their  mandibles,  and  to 
apply  to  the  surfiu^,  which  they  are  varnishing,  by  re* 
peated  strokes  of  these  organs  and  of  the  fore  feet^. 

In  their  out-of-door  operations  several  distinct  in- 
stincts are  conc^ned.  By  one  they  are  led  to  extract 
honey  from  the  nectaries  of  flowers ;  by  another  to  col* 
lect  pollen  after  a  process  involving  very  complicate^ 
manipulations,  and  requiring  a  singular  apparatus  of 
brushes  and  baskets ;  and  that  must  surely  be  consi* 
dered  a  third,  which  so  remarkably  and  beneficially 
restricts  each  gathering  to  the  same  plant  ^.  It  is  clearly 

a  Huber,  ii.  264—.  Vol.  I:  2d  Ed.  500.     b  Habcr,  ii.  S74. 
c  Huber,  ii.  275—  .   d  See  above,  p.  18S« 
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a  distioct  instinct  whith  inspires  bees  with  such  dread 
of  rain,  that  even  if  a  cloud  pass  before  the  suui  they 
return  to  the  hive  in  the  greatest  haste  ^ ;  and  that  seems 
to  me  not  less  so,  which  teaches  them  to  find  their  way 
back  to  their  home  after  the  most  distant  and  intricate 
wanderings.  When  bees,  have  found  the  direction  in 
which  their  hive  lies,  Huber  says  they  fly  to  it  with  an 
extreme  rapidity,  aiid  an  straight  as  a  ball  from  a  mus* 
ket  ^^ :  and  if  their  hiv^  were  always  in  open  situations, 
one  might  suppose,  as  Huber  seems  inclined  to  think, 
that  it  is  by  their  sight  they  are  conducted  to  them* 
But  hives  are  frequently  found  in  small  gardens  em- 
bowered in  wood,  and  in  the  midst  of  villages  sur- 
rounded and  interspersed  with  trees  and  buildings,  so 
as  to  make  it  impossible  that  they  can  be  seen  from  a 
distance.  If  you  had  been  with  me  in  1816,  in  the  fa- 
mous Pays  de  Waes  in  Flanders— where  the  country 
is  a  perfect  flat,  and  the  inhabitants  so  enamoured  ei<« 
ther  of  the  beauty  or  profit  of  trees,  that  their  fields, 
which  are  rarely  above  three  acres  in  extent,  are  coh- 
stantljf  surrounded  with  a  double  row,  making  the 
whole  district  one  vast  wood — ^you  would  have  pitied 
the  poor  bees  if  reduced  to  depend  on  their  own  eye- 
sight for  retracing  the  road  homeward.  In  vain  during 
my  stay  at  St.  Nicholas  I  sallied  out  at  every  outlet  to 
try  to  gain  some  idea  of  the  extent  .and  fcnrm  of  the 
town.  Trees — trees — trees — 9till  met  roe,  and  inter- 
iCepted  the  view  in  every  direction ;  and  I  defy  any  in- 
habitant bee  of  this  rural  metropolis,-  after  once  quit- 
ting its  hive,  ever  to  gain  a  glimpse  of^it  again  until 
nearly  perpendicularly  over  it.    The  bees,  therefore,. 


a  Huber,  i.  S56. 
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6f  the  Pays  de  Waes,  and  consequently  all  other  bees, 
must  be  led  to  their  abodes  by  instinct,  as  certainly  as 
it  is  instinct  that  directs  the  migrations  of  birds  or  of 
fishes,  or  domestic  quadrupeds  to  find  out  their  homes 
firom  inconceivable  distances*. — ^When  they  have 
reached  the  hiVe^  another  instinct  leads  them  to  regur- 
gitate into  the  extended  proboscis  of  their  hungry  com- 
panions who  have  been  occupied  at  home,  a  portion  of 
the  honey  collected  in  the  fields ;  and  another  directs 
them  to  unload  their  legs  of  the  masses  of  pollen,  and 
to  store  it  in  the  cells  for  future  use. 

Several  distinct  instincts,  again,  are  called  into  ac^ 

a  Tbe  follorwin);  striking  anecdote  of  this  last  species  of  instinct  in  an 
animal  not  famed  for  «agacity,  was  related  to  me  by  Lietltenaot  Alder- 
^Q,  (royal  engineer^,)  wbo  was  personally  acquainted  witli  tbe  facts.— 
1b  March  ISlSan  ass,  the  property  of  CapUiio  Dundas,  R.  N.,  then  at 
Malta,  was  shipped  on  board  the  Ister  frigate.  Captain  Forrest,  bound 
from  Gibraltar  for  that  island.  The  vessel  having  struck  on  some  sande 
off  the  Point  d%  Gat,  at  some  distance  from  tbe  shore,  the  ass  was  thrown 
overboard  to  give  it  a  chance  of  swimming  to  land — a  poor  one,  for  the 
sea  was  running  so  high  that  a  boat  which  left  (he  ship  was  lost.  A  few 
days  afterwards,  however,  when  the  gates4)f  Gibraltar  were  opened  in 
tiie  morning,  the  ass  presented  himself  for  admittance,  and  proceeded  to 
tbe  stable  of  Mr.  Weeks,  a  merchant,  which  he  had  formerly  occupied, 
to  the  no  ^mall  surprise  of  this  gentlemap,  wbo  imagined  that  from  some 
-accident  the  animal  had  never  been  shipped  on  board  the  Ister.  On  the 
return  of  (his  vessel  to  repair,  the  mystery  was  explamed }  and  it  turned* 
out  that  Yaliante  (so  the  ass  was  called)  had  not  only  swam'  safely  to 
shore,  hut,  without  guide,  compass,  or  travelling  map,  bad  found  his  way 
from  Point  de  Gat  to  Gibraltar,  a  distance  of  more  than  two  hundred 
miles,  which  be  had  never  traversed  before,  through  a  mountainous  and 
irytricate  country,  intersected  by  streams,  and  in  so  short  a  period  tliat  he 
could  not  have  made«one  false  turn.  His  not  having  been  stopped  on  the 
road  tvaa  attributed  to  the  circumstance  of  his  having  been  formerly  used 
to  whip  criminals  upon,  which  was  indicated  to  the  peasants,  wbo  have 
a  super6titious  horror  of  such  asses,  by  tbe  boles  in  bis  ears,  to  which  the 
persons  flogged  were  tied. 


tioa  in  the  important  Ij^usiness  of  feeding  the  yom^ 
brood.  One  teaches  them  to  sw&llow  pollen^  not  to 
^tisfy  the  calls  of  hunger^  biit  that  i^  may  undergo  in 
their  stomach  an  elaboration  fitting  it  for  the  food  oS 
the  grubs ;  ai^d  another  to  regurgitate  it  whfsn  du)y 
cpncocted,  and  to  administer  it  to  their  charge,  propor? 
tioning  the  supply  to  the  age  and  condition  pf  the  reci- 
pients. 4^  third  informs  them  irheQ  the  young  grubs 
have  attained  their  full  growth,  and  directs  them  to 
c^ver  their  ce^s  with  a  waxen  lid,  convex  in  the  male 
cells,  but  nearly  flat  in  those  of  workers ;  and  by  i^ 
fourth,  as  soon  as  the  young  bees  haviB  burst  into  day, 
they  are  impelled  to  clean  out  the  deserted  tenements 
and  to  make  them  ready  for  new  occupants. ' 

Numerous  as  are  the  instincts  I  have  already  enn- 
merated,  the  list  must  yet  include  those  connected  with 
that  mysterious  principle  which  binds  the  worHiug  bees 
of  a  hive  to  their  queen : — the  singular  imprisQiinient  in 
which  they  retain  the  young  queens  that  are  to  lead  off 
a  swarm,  until  their  wings  be  sufficiently  expanded  to 
enable  them  to  fly  the  moment  they  are  at  liberty,  gradu? 
ally  paring  away  the  waxen  wall  that  confines  them  to 
their  cell  to  an  extreme  thinness,  and  only  sufiering  it 
to  be  broken  down  at  the  precise  moment  required ; — the 
attention  with  which,  in  these  circunfstances,  they  feed 
the  imprisoned  queen  by  frequently  putting  hon^y  upon 
her  proboscis,  protruded  from  a  small  orifice  in  the  lid 
of  her  cell ; — the  watchfulness  with  which,  when  at  the 
period  of  swarming  more  queens  than  one  are  required, 
they  place  a  guard  over  the  cells  of  those  undisclosed, 
to  preserve  them  from  the  jealous  fury  of  their  excluded 
rivals] — the  exquisite  calculation  with  which  they  inr 
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variably  rdeasja  the  Qldest  qni^r^H  th^  first  from  their 
confinement; — the  singular  lov«  of  monarchical  do* 
minion,  by  which^  when  two  queens  in  other  circum* 
stances  arte  produced,  they  are  led  to  impel  them  to 
combat  uuti]  one  is.  destroyed ; — the  ardent  derotioa 
which  biptis  them  to  the  fate  and  fortunes  of  the  sur<* 
viyor; — the  distraction  which  they  manifest  at  her  loss, 
j^nd  the^r  resolute  determination  not  to  accept  of  any 
stranger  until  an  interval  has  elapsed  sufficiently  long 
tp  allow  of  no  chance  of  the  return  of  their  rightful 
sovereign ; — and  (to  omit  a  further  enumeration)  the 
pbedience  which  in  the  utmost  nois^  and  confusion  they 
jshow  to  her  well-known  hiim« 

I  have  now  insts^iced  at  least  thirty  dtstilict  instincts 
^ith  which  every  individual  of  the  nurses  amongst  the 
vj^orking-bees  is  endowed :  and  if  to  the  account  be 
^dded  their  care  to  carry  frqin  the  hive  the  dead  bo- 
dies ofany  of  the  coipmunitys  th^ir  pertinacity  in  their 
battles,  in  directing  their  sting  gt  those  parts  only  of 
the  bodies  of  their  adversaries  which  are  penebableby 
it ;  their  annual  autumnal  murder  of  the  drones,  &c. 
&c.Tr^it  is  certain  that  this  number  might  be  very  con- 
siderably increased,  perhaps  doubled. 

Jit  the  first  view  you  will  be  inclined  to  suspect  some 
fallacy  in  this  enumeration,  and  that  this  variety  of  ac- 
tions ought  to  be  referred  rather  to  some  general  prin- 
cjple^  capable  of  accommodating  itself  to  difierent  cir- 
cumstances, than' to  so  many  different  kinds  of  instinct: 
But  to  what  principle  ?  Not  to  reason,  the  faculty  to 
wUcb  we  assign  this  power  of  varying  accommodation. 
AIL  the  actions  above  adduced  come  strictly  under  the 
description  of  instinctive  actions^  being  all  performed 
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Uy  every  generation  of  bees  since  the  creation  of  tbe 
world,  and  as  perfectly  a  day  or  two  after  their  birth 
as  at  any  subsequent  period.  And  afi  the  very  essence 
of  instinct  consists  in  the  determinate  character  of  the 
atrtions  to  which  it  gives  birth,  it  is  clear  that  every 
distinctly  different  action  must  be  referred  to  a  distinct 
instinct.  Few  will  dispute  that  the  instinct  which 
leadsa  duck  to  resort  to  the  water  is  a  diiferent  instinct 
fronr  that  which  leads  her  to  sit  upon  her  eggs ;  for  the 
hen  though  endowed  with  one  is  not  with  the  other. 
Ir  fact)  they  are  as  distinct  and  unconnected  as  the 
senses  of  sight  and  smell ;  and  it  appears  to  me  that  it 
would  be  as  contrary  to  philosophical  accuracy  of  lan- 
guage, in  the  former  case  to  call  the  two  instincts  rao* 
dificationsofeachother^as  in  the  latter  so  to  designate 
the  two  senses ;  and  as  we  say  that  a  deaf  and  blind  man 
has  fewer  senses  than  other  men,  so  strictly  we  ought  not 
to  speak  of  instinct  as  one  faculty  (though  to  avoid  cir- 
cumlocution I  have  myself  often  employed  this  common 
mode  of  expression),  or  say  that  one  insect  has  a  greater 
or  leSiS  share  of  instinct  than  another,  but  more  or  fewer 
instmcts.'--ThBi  it  is  not  always  easy  to  determine  what 
actions  are  to  be  referred  to  a  distinct  instinct  and  what 
to  a  modification  of  an  instinct,  I  am  very  ready  to  ad- 
mit ;  but  this^  is  no  solid  ground  for  regarding  all  in- 
stincts as  modifications  of  some  one  principle.  It  is 
often  equally  difficult  to  fix  the  limits  between  instinct 
and  reason ;  but  we  ar^  not  on  this  account  justified  in 
deeming  them  the  same. 

Thi^  multitude  of  instincts  in  the  same  individual, 
becomes  more  wonderful  when  considered  in  another 
point ^of  view.     Were  they  constantly  to  follow  each 
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Other  in  r^ular  sequence,  so  that  each  bee  necessarily- 
first  began  to  build  cells,  then  to  collect  honey,  nekt 
pollen,  and  so  6n,  we  might  plausibly  enough  refer 
them  to  some  change  in  the  sensations  of  the  animal^ 
caused  by  alterations  in  the  structure  and  gradual  de- 
yelopment  of  its  organs,  in  the  same  way  .as  on  situilar 
principles  we  explain  the  sexual  instincts  of  the  supe« 
rior  tribes.  But  it  is  certain  that  no  such  consecutire 
series  prevails.  The  different  instincts  of  the  bee  are 
called  into  action  in  an  order  regulated  solely  by  the 
needs  of  the  society.  If  combs  be  wanted,  no  bee  coU 
lects  honey  for  storing  until  they  are  pi  ovided  ^ :  and 
if,  when  constructed,  any  accident  injure  or  destroy 
them,  every  labour  is  suspended  until  the  mischief  is 
repaired  or  new  ones  substituted^.  When  the  crevices 
pound  the  hive  are  effectually  secured  with  propolis, 
the  instinct  directing  the  collection  of  this  substance 
lies  dormant:  but  transfer  the  bees  to  a  new  hive 
which  shall  require  a  new  luting,  and  it  is  instantly  re- 
excited.  But  these  instances  are  superfluous.  Every 
one  knows  that  at  the  same  moment  of  time  the  citizens 
of  a  hive  are  employed  in  the  most  varied  and  opposite 
operations.  Some  are  collecting  pollen ;  otheirs  are  in 
searchof  honey ;  some  busied  at  home  in  the  first  con* 
gtruction  of  the  cells ;  others  in  giving  them  their  last 
polish;  others  in  ventilating  the  hive;  others  again  in 
feeding  the  young  brood  and  the  like. 

Now,  how  are  we  to  account  for  this  regularity  of 
procedure — this  undeviating  accuracy  with  which  the 
precise  instinct  wanted  is  excited — ^this  total  absence 
of  all  confusion  in  the  employment  by  each  inhabitant 

-    ft  Hnber,  ii.  «4.  b  IM.  ii.  ISS. 
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of  the  hire,  of  that  particular  instinct  out  of  bq  many 
which  the  good  of  the  commuoity  requires  ?  No  thinks 
tng  man  ever  witnesses  the  completeness  and  yet  regu* 
)aricy  and  efficiency  of  a  great  establishment,  such  as 
the  Bank  of  England,  or  the  Post-office,  without  mar- 
velling that  even  human  reason  can  put  together  with 
so  little  friction  and  such  slight  deviations  from  cor- 
rectness, machines  whose  wheels  are  composed  not  of 
wood  and  iron,  but  of  fickle  mortals  of  a  thousand  dif* 
ferent  inclinations,  powers,  and  capacities.   But  if  such 
Establishments  be  surprising  even  with  reason  for  their 
prime  mover,  how  much  more  so  is  a  hive  of  bees  wbo30 
proceedings  are  guided  by  their  instincts  alone !   We 
can  conceive  that  the  sensationsof  hunger  experienced 
on  awaking  in  the  morning  should  excite  into  action 
their  instinct  of  gathering  honey.  But  all  are  hungry; 
yet  all  do  not  rush  out  in  search  of  flowers.     What 
sensation  is  it  that  detains  a  portion  of  the  hive  at  home, 
unmindful  of  the  gnawings  of  an  empty  stomach,  busied 
iu  domestic  arrangements,  until  the  return  of  their 
roving  companions  i    Of  those  that  fly  abroad,  what 
conception  can  we  form  of  the  cause  which,  while  one 
aet  is  gathering  honey  or  pollen,  leads  /another  com- 
pany to  load  their  legs  with  pellets  of  prc^olifi  ?    Are 
we  to  say  that  the  instinct  of  the  former  is  excited  by 
ene  sensation,  that  of  the  latter  by  another  ?  But  why 
should  one  sensation  predominate  in  one  set  of  bees« 
while  another  takes,  the  lead  in  a  second  ? — pr  how  is 
it  thfeit  these  different  instincts  are  called-up  precisely 
in  the  degree  which  the  actual  and  changing  state  of 
things  in  the  hive  requires  ? — ^Of  those  which  remain 
at  home,  what  is  it  that  determines  in  one  party  the 
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tnsthict  of  building  cells  to  prevail;  in  another  that  of 
ventilating  the  hive;  in  a  third  that  of  feeding  thd 
3rdiing  brood  ?  For  my  own  part,  I  confess  that  the 
more  J  reflect  on  this  subject,  and  contrast  the  diver- 
sity of  the  means  with  the  regularity  and  uniformity  of 
the  end,  the  more  I  am  lost  in  astonishment.  Th6 
effects  of  instinct  seem  ev^n  more  wonderful  than  those 
of  reason,  in  the  same  manner  as  the  consentaneous 
movements  of  a  mighty  and  divided  army,  which,  though 
under  the  command  of  twenty  generals  and  from  the 
most  distant  quarters,  should  meet  at  the  assigned  spot 
at  the  very  hour  fixed  upon,  would  be  more  surprising 
than  the  steam-mov^d  operations,  however  complex,  of 
one  of  Boulton's  mints. 

For  the  sake  of  distinctness  and  compression,  I  have 
confined  myself  in  considering  the  number  of  the  in-» 
^tincts  of  individual  insects  to  a  single  species,  the  bee ; 
but  if  the  history  of  other  societies  of  these  animals-*' 
wasps,  ants,  &;c.  detailed  in  my  former  letters,  be  duly 
weighed,  it  will  be  seen  that  they  furnish  examples  of 
the  variety  in  question  fully  as  striking.  These  cor-, 
roborating  proofs  I  shall  leave  to  your  own  inference^ 
and  proceed  to  the  third  head,  under  which  I  proposed 
to  consider  the  instincts  of  insects — that  of  their  ex-, 
traordinary  development. 

The  development  of  some  of  the  instincts  of  the 
larger  animals,  such  as  those  of  sex,  is  well  known  to 
depend  upon  their  age  and  the  peculiar  state  of  thti 
bodily  organs ;  ahd  to  this,  as  before  observed,  the  suc" 
cession  of  difierent  instincts  in  the  same  insect,  in  its 
larva  and  perfect  state,  is  closely  analogous.     But 
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what  I  have  now  in  view  is  that  extraordinary  ieve^' 
lopment  of  instinct,  which  is  dependent  not  upon  the  age 
orany  change  in  the  organization  ofthe  animal,  but  upon 
external  events — which  in  individuals  of  the  same  spe- 
cies, age,  and  structure,  in  some  circumstances  slum- 
bers unmoved,  but  may  in  others  be  excited  to  the  most 
singular  and  unlooked-for  action.  In  illustrating  thi& 
property  of  instinct,  which,  as  far  as  I  am  aware,  is  not 
-known  to  occur  in  any  of  the  larger  animals,  I  shall 
confine  myself  as  before  to  the  hive-bee ;  the  only  insect, 
indeed,  in  which  its  existence  has  been  satisfactorily  as- 
certained, though  it  is  highly  probable  that  other  species 
living  in  societies  may  exhibit  the  same  phenomenon. 

Several  of  the  facts  occurring  in  the  history  of  bees 
might  be  referred  to  this  head;  but  I  shall  here  advert 
only  to  the  treatment  of  the  drones  by  the  workers 
under  different  circumstances,  and  to  the  operations  of 
the  latter  consequent  upon  the  irretrievable  loss  of  the 
queen — facts  which  have  been  before  stated  to  you,  but 
to  the  principal  features  of  which  my  present  argument 
makes  it  necessary  that  I  should  a^in  direct  your  at- 
tention. , 

If  a  hive  of  bees  be  this  year  in  possession  of  a  queen 
duly  fertilized,  and  consequently  sure  the  next  season 
of  a  succession  of  males,  all  the  droiiesv  as  I  have  be- 
fore stated",  towards  the  approach  of  winter  are  mas- 
sacred by  the  workers  with  the  most  unrelenting  fero«- 
city.  To  this  seemingly  cruel  course  they  are  doubt- 
less impelled  by  an  imperious  instinct;  and  as  it  is  re- 
gularly followed  in  every  hive  thus  circumstanced,  it 
would  seem  at  the  first  view  to  be  an  impulse  as  iati- 

«  See  above,  p.  ITS—* 
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"mately  connected  with  the  organization  and  very  ex- 
istence of  the  workers,  and  as  incapable  of  change,  ass 
that  which  leads  them  to  build  cells  or  to  store  up  ho-^ 
n^y.  But  this  is  far  from  being  the  case.  However 
icertain  the  doom  of  the  drones  this  autumn,  if  the  hiver 
be  furbished  with  a  duly-fertilized  queen,  their  undis- 
turbed existence  over  the  winter  is  equally  sure  if  the 
hive  have  lost  its  sovereign,  or  her  impregnation  have 
been  so  retarded  as  to  make  a  succession  of  males  in 
the  spring  doubtful.  In  such  a  hive  the  workers  do  not 
destroy  a  single  drone,  though  the  hottest  persecution 
rages  in  all  the  hives  around  them. 

Now,  how  are  we  to  explain  this  difference  of  coiws 
■  "duct?  Are  we  to  suppose  that  the  bees  know  and  rea- 
son upon  this  alteration  in  the  circumstances  of  their 
community — that  they  infer  the  possibility  of  their  en- 
tire extinction  if  the  whole  male  stock  were  destroyed 
when  without  a  queen — and  that  thus  influenced  by  a- 
wise  policy  they  restrain  the^  fury  they  would  other- 
wise have  exercised  ?  This  would  be  at  once  to  make 
them  not  only  gifted  with  reason,  but  endowed  with  a 
power  of  looking  before  and  after,  and  a  command  over 
the  strongest  natural  propensities,  superior  to  what 
could  be  expected  in  a  similar  case  even  from  a  soci-. 
ety  of  men ;  and  is  obviously  unwarrantable.  The: 
only  probable  supposition  is,  clearly,  that  a  new  instinct 
is  developed  suited  to  the  extraordinary  situation  in 
which  the  community,  stands,  leading  theiu  now  to  re^ 
gard  with  kindness  the  drones,  for  whom^  otherwise 
they  would  have  felt  the  roost  violent  aversion. 

In  this  instance,  indeed,  it  would  perhaps  be  more, 
strictly  correct  to  say  (which^  however,  is  equally  won- 
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derfuly)  timt  the  old  irrstinct  was  extinguished ;  but  in 
the  case  of  the  loss  of  a  queen,  to  which  I  am  next  to 
adyert,  which  is  followed  by  positive  operations,  the 
extraordinary  development  of  a  new  and  peculiai*  in- 
stinct is  indisputable. 

In  a  hire  which  no  untoward  event  has  deprived  of 
its  queen,  the  workers  take  no  other  active  steps  in  the 
education  of  her  successors — those  of  which  one  is  to 
occupy  her  place  when  she  has  flown  off  at«the  head 
of  a  new»sw%irm  in  spring — than  to  prepare  a  certaitf 
number  of  cells  of  extraordinary  capacity  for  their  re- 
ception while  in  the  egg,  and  to  feed  them  when  be* 
come  grubs  with  a  peculiar  food  until  they  bave  at- 
tained maturity.  This,  therefore,  is  their  ordinary  in^* 
stinct ;  and  it  may  happen  that  the  workers  of  a  hire 
may  have  no  necessity  for  a  long  series  of  successive' 
generations  to  exercise  any  other.  But  suppose  them 
to  lose  their  queen.  Far  from  sinking  into  that  inac- 
tive despair  which  was  formerly,  attributed  to  them,  sif- 
ter the  commotion  which  the  rapidly-circulated  news 
of  their  calamity  gave  birth  to  has  subsided,  they  be- 
take themselves  with  an  alacrity  from  which  man  when 
under  misfortune  might  deign  to  take  a  lesson,  to  the 
activie  reparation  of  their  loss.  Several  ordinary  cells,' 
as  was  before  related  at  large*,  are  without  delay 
pulled  down,  and  converted  into  a  variable  number  of 
royal  cells  capacious  enough  for  the  education  of  one 
or  more  queen-grubs  selected  out  of  the  unhoused 
working  grubs — which  in  this  pressing  emergency  are 
'  mercilessly  sacrificed — and  fed  with  the  appropriate 
royal  food  to  maturity.    Thus  sure  of  once  more  ac- 

a  See  aboTe^p.  130 — . 


-* 


ill JStiUfJT  OF  INSECTfl.  blS 

Quiring  k  liead,  the.  kive  retiim  to  tbeir  ordinary  ld« 
bours,  and  in  abolut  ftixte^n  days  one  or  more  queens 
hre  produced ;  one  of  which,  kfter  being  indebted  to 
finlone  foran  elevation  as  singular  as  that  of  Cathe- 
rine the  First  of  Russia,  steps  into  day  and  assumas 
the  reins  of  state. 

Tdthisreiiiarkable  deviation  from  the  usual  pro- 
cedures of  the  community,  the  ob8ervati6tt8  aboVe  made 
in  the  case  oi  the  drones  must  be  applied.  We  can* 
iiot  account  for  it  by  conceiying  the  woriiing  bees  to 
be  acquainted  with  the  end  which  theii*  operations  have 
in  view. .  If  We  suppose  them  to  know  that  the  quben 
hnd  working-grubs  are  originally  the  same,  and  that  to 
{convert  one  of  die  latter  into  the  former  it  is  only  ne- 
cessary to  transfer  it  to  an  apartment  suflkiently  spar 
bious  and  to  feed  it  with  a  peculiar  food,  we  confer 
upon  them  a  depth  of  reason  to  which  Prometheus, 
when  he  made  his  clay  man,  had  no  pretensions-ran 
original  djM^overy,  in  shorty  to  which  man  has  but  just 
Attained  after  some  thousand  years  of  painflil  research, 
having  escaped  all  the  observers  of  bees  from  Aristo*- 
inachus  to«  Swannnerdam  and  Reaumur  of  modern 
times.  We  have  no  other  ahemative,  then,  but  to 
refer  this  phenomenon  to  the  extraordinary  develop 
ment  of  a  new  instinct  suited  fer  the  exigency,  how- 
ever incomprehensible  to  us  the  manner  of  its  excite- 
ineht  may  appean 

II.  Such,  then,  are  the  exquisiteness,  the  number, 
and  the  extraordinaty  development  of  the  instincts  of 
insects.  But  is  instinct  the  sole  guide  of  their  actions  ? 
Are  they  in  every  case  the  blind  agents  of  irresistible 
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impulse?  These  queries^  I  have  already  hinted,  can* 
not  in  my  opinion  be  replied  to  in  the  affirmative ;  and 
I  now  proceed  to  shoiv,  that  thoug^h  instinct  is  the  chief 
guide  of  .insects,  they  are  endowed  also  with  no  incon- 
siderable portion  o( reason* 

Some  sharie  of  reason  is  denied  by  few  philosophers 
of  the  present  day  to  the  larger  animals^     But  its  ex- 
istence has  not  generally  (except  by  those  who  reject 
instinct  altogether)  been  recognised  in  insects ;  proba- 
bly on  the  ground  that,  as  the  proportions  of  reason  and 
of  instinct  seem  to  co-exist  in  an  inverse  ratio,  the  for- 
mer might  be  expected  to  be  extinct  in  a  class  in  which 
the  latter  is  found  in  such  perfection.  This  rule,  how- 
ever, though  it  may  hold  good  in  man,  whose  instincts 
are  so  few  and  imperfect,  and  whose  reason  is  so  pre- 
eminent, is  far  from  being  confirmed  by  an  extended 
sui*vey  of  the  classes  of  animals  generally.  Many  qua- 
drupeds, birds,  and  fishes,  with  instincts  apparently 
not  very  acute,  do  not  seem  to  have  their  place  sup- 
.plied  by  a  proportionably  superior  share  of  reason  : 
and  insects,  as  I  think  the  facts  I  have  to  adduce  will 
prove,  though  ranking  so  low  in  the  scale  of  creation, 
seem  to  enjoy  as  great  a  degree  of  reason  as  many  ani- 
mals of  the  superior  classes,  yet  in  combination  with 
instinqts  much  more  numerous  and  exquisite. 

I  must  premise,  however,  that  ip  so  perplexed  and 
intricate  a  field,  I  am  sensible  how  necessary  it  is  to 
tread  with  caution.  A  far  greater  collection  of  facts 
must  be  made,  and  the  science  of  metaphysics  generally 
be  placed  on  a.  more  solid  foundation  than .  it  now  can 
boa^t,  before  we  can  pretend  to  decide,  in  numerous 
cases^  which  of  the  actions  of  insects  are  to  be  deemed. 
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pfufely  instinctive^  and  which  the  result  of  Reason* 
What  I  advance,  therefore,  on  thig  head,  I  wish  to  W 
regarded  rather  as  conjectures,  that,  after  the  best  con-» 
sideration  I  am  able  to  give  to  a  subject  so  much  beyond 
thy  depth,  seem  to  me  plausible,  than  as  certainties 
to  which  I  require  your  implicit  assent* 

That  reason  has  nothing  to*do  with  the  major  part 
of  the  actions  of  insects  is  clear,  as  I  have  before  ob- 
served, from  the  determinateness  and  perfection  of 
these  actions,  and'  from  their  being  performed  inde* 
pendently  of  instruction  and  experience^  A  young  bee 
(I  must  once  more  repeat)  betakes  itself  to  the  complex 
operation  of  building  cells,  with  as  much  skill  ad  tlM 
oldest  of  its  compatriots.    We  cannot  suppose  that  it 
has  any  knowledge  of  the  purposes  for  which  the  cells 
are  destined;  or  of  the  effects  that  will  result  from  its 
feeding  the  young  larvsB,  and  the  like.    And  if  an  in- 
dividual bee  be  thus  destitute  of  the  very  materials  of 
reasoning  as  to  its  main  operations,  so  must  the  society, 
in  general. 

Nor  in  those  remarkable  deviations  and  accommo- 
dations to  circumstances,  instanced  under  a  former  head^ 
can  we,  for  considerations  there  assigned^  suppose  in« 
sects  to  be  influenced  by  reason.  These  deviations  are 
still  limited  in  number,  and  involve  acts  ikr  too  com- 
plex and  recondite  to  spring  from  any  process  of  ratio- ' 
cination  in  an  animal  whose  term  of  life  does  not  ex- 
ceed two  years. 

'  It  does  not  follow,  however,  that  reason  may  not 
have  a  part  in  inducing  some  of  these  last-mentioned 
actions,  though  the  actions  themselves  are  purely  in- 
stinctive.   I  do  not  pretend  to  e:^plain  in  what  way  or 
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degree  they  are  eombined ;  but  eertainly  som^  of  t^ 
i^ta  do*iipt  seem  ta  adroit  of  explanation,  exeeptioiif 
tbia  $upp06ition .  XhuB^  in  the  instooce  above  cited  fromr 
ttuber^  in  whieii  the  bees  bent  a  comb  at  rigbt  aDglej& 
in  order  to  avoid  a  slip  of  glass,  the  remarkable  varki- 
tions  in  tHe  form  of  the  cells  can  only,  as  I  have  there 
aaidi  be  referred  to  infiAncts  Yet  Che  original  deter- 
aninaAion  to  avoid  the  glass  seems,  as  Huber  himself  oV> 
•erves,  to  indicate  something  more  than  instinct,  since 
glaas  U  not  a  substance  against  which  Nature  canbe  sup^ 
]K>8ed  to  have  forewarned  bees^  there  being  nothing  in 
koUow  trees  (their  natural  abodes)  resembling  it  eithet 
M  poHsh  or  substance :  and  what  was  most  striking  in 
their  operations  was,  that  they  did  not  wait  until  they 
]bad  reached  the  surface  of  the  glass  before  ehangin^ 
tjke  direction  of  the  comb,  but  adopted  this  variatieii 
at  a  considerable  distance,  as  though  they  fbresaw  the 
^  inconveniences  which  might  result  from  another  mode 
of  construction  ^.^-r-However  difficult  it  may  be  to  foaa 
a  clear  conception  of  this  uuion  of  instinct  and  reason 
in  the  same  operation,  or  to  define  precisely  the  Umitd 
^f  each,  instances  of  these  mxed  actions  are  sufficiently 
common  amon^  animab*  to  leave  little  doubt  of  &e 
Smt,  It  is  instinct  which  leads  a  greyhound  to  pursue 
a  hare ;  but  k  must  be  reason  that  directs  ^^  an  okf 
greyhound  to  trust  the  more  fatiguing  part  of  the  6hase' 
to  the  younger,  and  to  place  hhnself  so  as  to  meet  the 
hare  in  her  doubles  ^^'^ 

As  another  instance  of  these  misted  actions  in  which 
both  reason  and  instinct  seem  concerned,  but.  the  for- 
mer more  decidedly^  may  be  cited  jbe  ac'coimt  whi^ 

a  Huber,  ii.  219,  .  b  Hume's  Essay  on  the  Reason  ofJhuimafs* 


jHuber  giyes^  ihe  manner  m  whtcb  the  bees  of  some 
jpf  bis  neighbours  pi:ot^ed  themselves  against  the  atr 
lacks  of  the  death's-head  moth  ^Sphinx  Atropos)^  laid 
iMfore  you  in  a  former  letter  %  by  so  closing  the  en- 
trance of  the  hiye  with  walls,  arcades,  caeements,  lind 
bastions,  built  of  a  mixture  qf  waic  a)id  propoli^  that 
these  insidious  marauders  could  no  longer  intrude  them*- 
«elTes. 

.  We  can  scarcely  attribute  these  elaborate  forlifica^- 
tions  to  reason  simply ;  for  it  appears  that  bees  haire 
jrecourse  to  a  similar  defensive  expedient  when  attackefl 
«3(ren  by  other  bees ;  and  the  means  emplbyed  seem  X6^ 
subtle  and  too  well  adapted  to  the  end  to  h/e  the  r^siitt 
of  this  fiiculty  in  a  bee. 

'  But  on  the  other  hand,  if  it  be  mDst  probable  thtft  in 
this  instance  instinct  was  chiefly  concerned,  if  we  im- 
partially consider  the  facts,  it  seems  imposrible  to  deny 
that  reason  had  soma  share  in  the  operations.  Pui^ 
instinct  would  bave  taught  the  bees  to  fortify  them* 
selves  on  ihejirst  attack.  If  the  oecuptfnts  Df  a  hiV(^ 
liad  been  taken  unawares  by  these  gigantic  aggressors 
one  night,  on  the  second,  at  least,  the  entrance  should 
have  been  barricadoed.  But  it  appear^  clear  from  this 
stktement  of  Huber,  that  it  was  not  until  the  hives  6ad 
been  repeatedly  attacked  and  robbed  of  Jiearly  their 
whole  stock  of  honey,  that  the  bees  betook  themselves 
to  the  jf^lan  so  successfully  adopted  for  the  security  of 
their  remaining  treasures ;  so  that  reason  taught  by 
experience,  seems  to  have  called  into  action  their  dor^^ 
pnant  instinct  ^. 
If  it  be  thus  probable  that  reason  has  sotiie  influenet 

a  See  aho.ve^  p.  867.  I>  Hv^er,  it  SSJ— ♦ 
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upon  tlie  actions  of  insects,  which  mast  1>6  mainly  re« 
garded  as  instinctive,  the  existence  of  this  faculty  is 
Btill  more  evident  in  numerous  traits  of  their  history 
where  instinct  is  little  if  at  all  concerned.  An  insect 
is  taught  by  its  instincts  the  most  unerring  means  to 
the  attainment  of  certain  ends ;  but  these  ends,  as  I 
have  already  had  occasion  more  than  once  to  remark, 
are  limited  in  number,  and  such  only  as  are  called  for 
by  its'wants  in  a  state  of  nature.  We  cannot  reason- 
ably suppose  insects  to  be  gifted  with  instincts  adapted 
for  occasions  that  are  never  likely  1o  happen.  If  tbere- 
fiire  we  find  them,  in  these  extraordinary  and  improba- 
ble emergencies,  still  availing  themselves  of  the  means 
apparently  best  calculated  for  ensuring  their  object; 
—and  if  in  addition  they  seem  in  some  cases  to  gain 
knowledge  by  experience ;  if  they  can  communicate 
information  to  each  other ;  and  if  they  are  endowed 
with  memory — it  appears  impossible  to  deny  that  they 
are  possessed  of  reason. — I  shall  now  produce  fiicts 
in  proof  of  each  of  these  positions;  not  by  any  means 
all  that  might  be  adduced,  but  a  few  of  the  most  stri- 
king that  occur  to  me. 

First,  then,  insects  often  in  cases  not  likely  to  be 
provided  for  by  instinct,  adopt  means  evidently  designed 
for  effepting  their  object. 

A  certain  degree  of  warmth  is  necessary  to  hatch  a 
hen's  eggs,  and  we  give  her  little  credit  for  reason  in 
sitting  upon  them  for  this  purpose.  But  if  any  one 
had  ever  seen  a  hen  make  her  nest  in  a  heap  of  fer- 
menting dung,  among  the  bark  of  a  hot-bed,  or  in  the 
vicinity  of  a  baker's  oven,  where^  the  heat  being  as  well 
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adapted  as  the  stoves  of  the  Egyptians  to  bring  her 
chickens  into  life,  she  left  off  the  habit  of  her  race,  and 
saved  herself  the  trouble  of  sitting  upon  them, — vfe 
should  certainly  pronounce  her  a  reasoning  hen :  and 
if  this  hen  had  chanced  to  be  that  very  one  figured  and 
so  elaborately  described  by  Professor  Fischer,  with 
the  profile  of  an  old  woman^,  a  Hindoo  metaphysician  at 
least  could  not  doubt  of  her  body,  however  hen-like, 
being  in  truth  directed  in  its  operations  by  the  soul  pf 
some  quondam  amateur  of  poultry-breeding.  Now 
societies  of  ants  have  more  than  once  exhibited  a  de- 
viation from  their  usual  instinct,  which  to  me  seems 
quite  as  extraordinary  and  as  indicative  of  reason  as 
would  be  that  supposed  in  a  hen.  A  certain  degree 
of  warmth  is  required  for  the  exclusion  and  rearing  o£ 
their  eggs,  larvae  and  pupae ;  and  in  their  ordinary 
abodes,  as  you  have  been  already  told^,  they  undergo 
great  daily  labour  in  removing  their  charge  to  different 
parts  of  the  nest,  as  its  temperature  is  affected  by  the 
presence  or  absence  of  the  sun.  But  Reaumur,  in  re^ 
futing  the  common  notion  of  ants  being  injurious  to 
bees,  tells  us  that  societies  of  the  former  often  saved 
themselves  all  this  trouble,  by  establishing  their  colo- 
nies between  the  exterior  wooden  shutters  and  panes 
of  his  glass  hives,  where,  owing  to  the  latter  substance 
being  a  tolerably  good  conductor  of  heat,  their  progeny 
was  at  €dl  times y  and  without  any  necessity  of  changing 
their  situation,  in  a  constant,  equable,  and  sufficient 

a  See  Fischer's  Besckr&bnng  dnes  Huhna  mit  tnenscAenahnUchem  Pro- 
file, 8t6,  St.  Petersburg  1816,  und  a  translation  in  Thomson's  Anwtk  «/ 
PhiLi9iVu24l. 
b  Vol.  I.  2d  Ed  S64. 
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temperature  *.  Bcwnet  olMei'tred  the  «ani0  l»ct  Hei 
Jbud  that  a  society  of  ant6  had  jnlM  up  tbmr  yaimg 
to  the  lieigiit  of  several  inches,  Betii^eii  the  flaand^ 
lined  case  of  his  g'hMss  hires  and  the  glass*^  When  dis- 
turbed  they  ran  away  with  them,  but  always  replaced 
them^ 

I  am  persuaded  that  after  duly  considering  these 
facts,  you  will  agree  with  me  that  it  is  impossible  con<» 
'sistently  to  refer  them  to  instinct,  or  to  account  for 
them  without  supposing  some  stray  ant,  .that  had  in- 
sinuated herself  into  this  tropical  crevice,  first  to  have 
been  struck  with  the  ^»gA^of  what  a  prodigious  sar* 
ing  of  labour  and  anxiety  would  occur  to  her  eompa* 
triots  by  establishing  their  society  here  ;-<^that  she  had 
communicated  her  ideas  to  them  ;«*'-and  that  they  had 
resolved  upon  an  emigration  to  this  newrdiscovered 
country— *this  Madeira  of  ants-— whose  genial  dime 
presented  advantages  which  no  odier  situation  iconld 
offer.    Neither  instinct,  nor  any  conceivable  modifi- 
xation  of  instinct,  could  haf^  taught  the  ants  to  avail 
themselves  of  a  good  fortune  which  but  for  tl^  inven- 
tion of  glass  hives  would  never  have  offered  itself  to  e^ 
-generation  of  these  inseds  since  the  creation ;  for  there 
is  nothing  analogous  in  uature  to  the  constant  aad 
'  equable  warmth  of  such  a  situation,  the  hea|  of  any  ae-^ 
'  cidental  mads  Of  fenaentiag  materials  soon  ceasing,  anid 
*  no  heat  being  given  out  from  a  society  of  beet  when 
l<t>dged  in  a  hollow  tree,  their  natural  residence. .  The 
conclusion,  then^  seems  irresistible,  that  reason  must 
have  \}een  their  guide,  inducing  a  departure  fron^. their, 
natural  instinct  as  extraordinary  as  would  be  that  of  a 

«  Reaum.  v.  709.  l>  (Euvref^  ii.  416. 
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fieii  which  should  lay  liter  eggs  in  a  hot-bed,  atid  ceaai) 
to  fiit  fipoii  thein. 

The  adaptation  of  means  tp  an  end  not  likely  tq 
have  been  provide  for  by  instinct,  is  equally  pbviou^ 
i^n  the  ingenious  mode  by  which  a  nest  of  humble«bee^ 
propped  up  their  tottering  ^omb,  the  particulars  of 
i^hich  having  beforp  nientioned  %o  you  ^^  I  need  no^ 
iiere  repeat. 

There  is  perhaps  nq  surer  criterion  of  reason  than, 
lifter  having  tried  one  mode  of  acconipltshiiig  a  purr 
pose,  adopting  another  more  likely  to  succeed;  Insects 
f^re  able  to  stand  this  test.  A  bee  which  Huber  watched 
while  soldering  the  angles  of  a  cell  with  propolis,  der 
Cached  a  thread  of  this  material  with  which  she  entered 
the  cell.  Instinct  would  hstye  taught  her  to  separate 
It  of  the  exact  length  requked ;  but  after  applying  it 
|o  the  angle  of  the  cell,  she  found  it  too  long,''and  cut 
pff  a  portion  so  as  to  fit  it  to  her  purpose  ^. 

This  is  a  very  simple  instance ;  but  one  sudi  feet  is 

'as  decisive  in  proof  of  reason  as  a  thousand  more  comr 

•plex,  and  of  such  there  is  no  lack..  Dn  DaKwin  (whose 

ftuthority  in  the  present  case  depending  not  on  hearsay, 

•  but  his  own  observation,  may  be  here  taken,)  informs 

'«s,  that  walking  one  day  in  his  garden  be  perceivcid 

a  ivasp  upon  tiie  gravel  walk  with  a  large  fly  nearly  as 

bigasi<2Belf  which  it  had  caught.     Kneeling  down  he 

^  distinctly  saw  it  cut  off  the  head  and  abdomen,  and  then 

^taking  up  with  its  feet  the  trunk  or  middle  porticm  of 

the  body  to  which  the  wings  remained  attached,  ffy 

aWay.    But  a  breeze  of  wind  acting  tip<»i  the  wings 

of  the  fly  turned  round  the  wa^  with  itsbur4ttn,  and 

*     ^  Vat.  I.  «d  Ed,'  380.  -    D  Hw«>er.  M.  «e8. 
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impeded  te  progress.  Ifpon  this  it  alighted  again  on 
the  gravel  unfit,  deliberately  sawed  off  first  one  wing 
and  then  the  ot)ier ;  and  having  thus  removed  the  cause 
of  its  embarrassment,  flew  off  with  its  booty".  Coidd 
any  process  of  ratiociMition  be  more  perfect?  ^Sooie* 
thing  acts  upon  the  wii^  of  this  fly  mid  knfoieB  my 
flight.  If  I  wish  to  reach  myamt^fokkiy^  I  must  get 
rid  of  them*'^  eCacI  wUch,  liie  shortest  way  will  be 
ii  lijftlil  agniB  and  cut  them  off.*'  These  reflections, 
<fr  others  of  similar  import,  must  be  supposed  to  have 
passed  through  the  mind  of  the  wasp,  or  its  actions  are 
altogether  inexplicable.  Instinct  might  have  taught 
It  to  cut  off  the  wings  of  all  flies,  previoiisly  to  flying 
away  with  them.  But  here  it  first  attempted  to  fly  with 
the  wings  on, — ^was  impeded  by  a  certain  cause,«^ift- 
covered  what  this  cause  was, — and  alighted  to  remove 
it.  The  chain  of  evidence  seems  perfect  in  proof  that 
nothing  but  reason  could  have  been  its  prompter. 

An  analogous  though  less  striking  fiict  is  mentioned 
by  Reaumur  on  the  authority  of  M.  Cossigny,  who 
witnessed  it  in  the  Isle  of  JFrance  where  the  Spheges 
are  accustomed  to  bury  the  bodies  of  cockroaches 
along  with  their  eggs  for  provision  for  their  young. 
He  sometimes  saw  one  of  these  Spheges  atten^t  to 
drag  after  it  into  its  hole  a  dead  cockroach,  which  was 
too  big  to  be  made  to  enter  by  all  its  efforts.  After 
several  ineffectual  trials  the  Sphex  came  out,  cut  off  its 
elytra  and  some  of  its  legs,  and  thus  reduced  in  com- 
pass drew  in  its  prey  without  difiiculty^. 

Under  this  head  I  shall  mention  but  one  fact  xxxore. — 
A  friend  of  Gleditsch  the  observer  of  the  singular  ecx>- 

A  Zoouomiat  i.  183.  b  ReAum,  yi,  2S3^ 
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noBiy  of  the  burying  beetle  {Necrophorus  VespUlo)  re« 
lated  in  a  former  letter  ^^  being  desirous  of  drying  a 
dead  toad,  fixed  it  to  the  top  of  a  piece  of  wood  which 
he  stuck  into  the  ground.'  But  a  short  time  after* 
wards,  he  found  that  a  body  of  these  indefatigable  lit« 
Ih  iw.K>nnfi  bad  circumvented  him  in  spite  of  his  pre- 
caulioK.  Hb^^mmgmbieio  reach  the  toad,  they  ha4 
undermined  the  hmse  rfHn  liii  Miiiii  fnll^  aad  thea 
buried  both  stick  and  toad\ 

In  the  second  place,  insects  gain  knowledge  from  ejr« 
vcrience,  which  would  be  impossible  if  they  were  not 
gifted  with  some  portion  of  reason.  In  proof  of  their 
thus  profiting,  I  shall  select  from  the  numerous  facts 
that  might  be  brought  fofward,  two  only,  one  of  which 
3ias  been  already  slightly  adverted  to®. 

M.  P.  Huber,  in  his  valuable  paper  in  the  sixth 
Yolume  of  the  Linnean  Transactions^  states  that  he  has 
jseen  large  humble*bees,  when  unable  from  the  size  of 
their  head  and  thorax  to  reach  to  the  bottom  of  the 
long  tubes  of  the  flowers  of  beans,  go  directly  to  ihA 
calyx,  pierce  it  as  well  as  the  tube  with  the  exterior 
horny  parts  of  their  proboscis,  and  then  insert  their 
proboscis  itself  into  the  orifice  and  abstract  the  honey* 
They  thus  flew  from  flower  to  flower,  piercing  the  tubes 
from  without,  and  sucking  the  nectar,  while  smaller 
humble-bees  or  those  with  a  longer  proboscis  entered 
in  at  the  top  of  the  corolla.  Now  from  this  statement 
}t  seems  evident,  that  the  larger  bees  did  not  pierce  the 
bottoms  of  the  flowers  uutil  they  had  ascertained  by 

a  VoL^  1. 8d  £4. 851 .    b  Gleditscji  Phy^c,  Bot.  (Eeon,  AhhaniU  iii.2S0. 
c  See  aboTe,  p.  1 1 8»  ^  p.  22S* 
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trial  that  they  could  not  reach  the  nectar  from  the  lop  ; 
but  that  having  opice  ascertained  by  experience  that 
the  flowers  of  beans  are  too  strait  to  admit  them,  they 
then,  without  further  attei^pts  in  the  ordinary  way^ 
pierced  the  bottoms  of  all  the  flowers  which  they 
wished  to  rifle  of  their  sweets. — M,  Aubert  du  Petitr 
Thouars  observed  that  humble-bees  and  Xt/locopa 
tnolacea  gained  access  in  a  similar  manner  to  the 
nectar  of  Antirrhinum  Linaria  and  mq/usy  and  Miror 
pilis  Jalappa ;  as  do  the  common  bees  of  the  Isle  of 
France  to  that  of  Canna  indica^;  and  I  have  myself 
more  than  once  noticed  holes  at  the  base  of  the  long 
pectkries  of  Aquilegia  vulgaris^  which  I  attribute  tq 
^he  same  agency. 

My  second  fact  is  supplied  by  the  same  ants,  whose 
sagacious  choice  of  the  vicinity  of  Reaumur's  glass 
Hives  for  their  colony  has  been  just  related  to  you. 
He  tells  us  that  of  these  ants,  of  which  there  were  such 
swarms  on  the  outside  of  thebive,  not  a  single  one  wasi 
aver  perceived  within ;  apd  infers  that,  as  they  are 
^uch  lovers  of  honey,  and  there  was  no  difficulty  in 
Ending  crevices  to  enter  in  at,  they  were  kept  without, 
j^olely  from  fear  of  the  consequences^.  Whence  arose 
this  fear?  We  have  no  ground  for  supposing  ants  en- 
dowed with  any  instinctive  dread  of  bees ;  and  "Reau- 
mur tells  us,  that  when  he,  happened  to  leave  in  his 
garden^  hives  of  which  the  bees  had  died,  the  ants  then 
fiever  failed  to  enter  them  and  regale  themselves  with 
the  honey.  It  seems  reasonable,  therefore,  to  attrir 
bute  it  to  e^icperience.  Some  of  the  ants  no  doubt  had 
^ried  to  enter  the  peopled  as  they  did  the  empty  hive^i^ 

a  Nouveau  BulUtin  dcs  Sciences,  i.  45.  t>  Reapm.  v.  709. 
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jbut  h^  been  punished  for  their  presumption^  and  the? 
dear-bought  lesson  Was  not  lost  on  the  rest  of  the  com-' 
monity. 

k 

Insectsf,  in  the  third  place,  ar6  able  mutually  to  com- 
municate  and  receive  irformation^  whicfa^  in  wfaatevei' 
l¥ay  effected,  would  be  impracticable  if  they  were  devoid 
<6f  reason.  Under  this  head  it  is  only  necessary  to  ree- 
fer you  to  the  endless  facts  in  pf  oof,  fdrnished  by  almost 
^very  page  of  my  letters  on  the  history  of  ants  and  ot 
the  hive-bee<  I  shajll  therefore  but  detain  you  for  vi 
moment  with  an  additional  anecdote  or  twoi,  especially 
Irith  one  respecting  the  formet  tribe^  which  is  valuableil 
fipom  the  celebrity  of  the  relatcr. 

Dr.  Franklin  was  of  opinion  that  ants  could  commit^ 
Qicate  their  ideas  to  each  other ;  in  proof  of  which  h^ 
related  to  Kalm^  the  Swedish  traveller,  the  following 
Ihct.  Having  placed  a  pot  containing  treacle  in  a  close£ 
infested  ^ith  ants,  these  insects  found  their  way  intof 
ity  and  were  feasting  very  heartily  when  he  discovered 
them.  He  then  shook  them  out  aiid  suspended  the  pot 
i>y  a  string  from  the  ceiling.  By  chance  one  ant  re^ 
inained,  which,  after  eating  its  fill,  with  some  difficulty 
found  its  way  up  the  string,  and  thence  reaching  th^ 
ceiling,  escaped  by  the  t^all  to  its  nest.  In  less  than 
iialf  an  hour  a  great  company  of  ants  sallied  out  of 
their  hole,  climbed  the  ceiling,  crept  along  the  string 
into  the  pot^  and  began  to  eat  again^  This  they  con- 
tinued until,  the  treacle  waii  all  consumed,  one  &warm 
running  up  the  string  while  another  passed  down  \    It 

a  Kalm's  Travels  in  North  America^  i.  239. 
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seem»  iiiJMptttable  that  the  one  ant  had  in  this  instance 
conveyed  news  of  the  booty  to  his  comrades,  who  would 
not  otherwise  have al once  directed  their  steps  in  a  body 
to  the  only  accessible  ra«te» 

A  German  artist,  a  man  of  sitict  veracity,  states  tha^ 
in  his  journey  through  Italy  he  was  a&  eye-witness  to 
the  following  occurrence.  He  observed  a  species  of 
Scarabasus  busily  engaged  in  making,  for  the  recaption 
of  its  egg,  a  pellet  of  dung,  which  when  finished  H 
rolled  to  the  summit  of  a  small  hillock,  and  repeatedly 
suffered  to  tumble  down  its  side,  apparently  for  the  sake 
of  consolidating  it  by  the  earth  which  each  time  ad- 
hered to  it.  During  this  process  the  pellet  unluckily  fell 
into  an  adjoining  hole,  out  of  which  all  the  efforts  of 
thc^  beetle  to  extricate  it  were  in  vain.  After  several 
ineflfectual  trials,  the  insect  repaired  to  an  adjoining 
heap  of  dung,  and  soon  returned  with  three  of  his  com- 
panions. All  four  now  applied  their  united  strength 
to  the  pellet,  and  at  length  succeeded  in  pushing  it 
out ;  which  being  done,  the  three  assistant  beetles  lefl 
the  spot  and  returned  to  their  own  quarters^. 

Lastly,  insects  are  endowed  with  memory,  which 
(at  least  in  connexion  with  the  purposes  to  which  it  is 
^bservient)  implies  some  degree  of  reason  also ;  and 
tiieir  historian  may  exclaim  with  the  poet  who  has  so 
well  sung  the  pleasures  of  this  fiiculty, 

Hail,  Memory,  hail !'  thy  universal  reign 
Guards  the  least  link  of  Being's  glorioos  chatll. 

a  lUiger  Mag,  i.  438. 
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.  In  the  elegant  lilies ,  in  wbich  this  couplet  occurs  % 
which  were  pointed  out  to  me  by  my  friend  Dr.  Alder* 
son  of  Hull,  Mr.  Rogers  supposes  the  bee  to  be  con« 
ducted  to  its  hive  by  retracing  the  scents  of  the  various 
flowers  which  it  has  visited :  but  this  idea  is  more  po- 
etical than  accurate,  bees,  as  before  observed^,  flying^ 
straight  to  their  hives  from  great  distances.  Here,  as 
I  have  more  than  once  had  occasion  to  remark  in  si- 
milar instances,  we  have  to  regret  the  want  of  more 
correct  entomological  information  in  the  poet,  who 
might  have  employed  with  as  much  effect,  the  real  fy.ci 
of  bees  distinguishing  their  own  hives  out  of  numbers 
near  them,  when  conducted  to  the  spot  by  instinct. 
This  recognition  of  home  seems  dearly  the  result  of 
memory ;  and  it  is  remarkable  that  bees  appear  to  re- 
collect their  own  hive  rather  from  its  situation,  than 
Irom  any  observations  on  the  hive  itself^;  just  as  a  man 

«  **  Hark  t  the  bee  winds  her  small  but  mellow  horn, 
Blithe  to  salute  the  sunoy  smile  of  rnorn^ 
O^er  thymy  downs  she  bends  her  busy  course, 
And  many  a  stream  allures  her  to  its  source. 
/  'Tis  noon,  'tis  night.     That  eye  so  finely  wrought. 

Beyond  the  search  of  sense,  the  soar  of  thought,     . 
Now  vainly  asks  the  scenes  she  left  behind  | 
Its  orb  so  full,  its  vision  so  confin'd  I  ^ 

Who  guides  the  patient  pilgrim  to  her  cell  ? 
Who  bids  her  soul  with  conscious  triumph  swell }' 
With  conscious  truth  retrace  th^  mazy  cine 
Of  varied  scents  that  charmM  'her  as  she  flew  ? 
Hail,  Mbhort,  hail !  thy  universal  reign 
Guards  the  least  link  of  Beiog*8  glorious  chain.*^ 

.    b  See  above,  p.  188  and  503. 

If  a  hive  be  removed  out  ofits  ordinary  position,  the  first  day  after 
tkU  removal,  the  bees  da  not  fly  to  a  distance  without  having  visited  aU 
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is  guided  td  his  house  from  his  memory  of  ite  p^Aoii 
relative  to  other  buildings  or  objects,  without  its  beiog^ 
necessary  for  him  even  to  cast  a  look  at  it.  If^  after 
Quitting  my  house  in  a  mornings  it  were  to  be  lifted 
Out  of  its  site  in  the  street  by  enchantment,  and  re«^ 
j[>Iaced  by  another  with  a  similar  entrance,  I  shoald 
probably,  even  in  the  day  time,  enter  it,  without  bein^ 
struck  by  the  change ;  and  bees,  if  during  their  absence 
their  old  hive  be  taken  awtfy,  and  a  similar  cine  set  ia 
its  place,  enter  this  la^,  and  if  it  be  provided  with 
brood  comb  contehtedly  take  up  (heir  libode  in  it,  ifever 
troubling  themselves  to  inquire  what  has  become  of 
the  identical  habitation  which  they  left  in  the  morningy 
and  with  th€$  inhabitants  of  which,  if  it  be  removed 
to  fifty  paces  distance,  they  never  resume  their  con^*' 
hexion*. 

If,  pursuing  lOy-ilUustration,  you  should  object  thai 
no  man  would  thus  contentedly  sit  down  in  a  i^ew 
house  without  searching  after  the  old  one,  you  must 
bear  in  mind  that  I  am  not  aiming  to  show  that  bees 
have  as  precise  a  memory  as  ours,  but  only  that  they 
are  endowed  with  some  portion  of  this  faculty,  which  I 
think  the  above  fact  proves.  Should  you  view  it  in  a 
difl^rent  light,  you  will  not  deny  the  force  of  others^ 
that  have  already  bjben  stated  in  the  course  of  our  cot- 
respondence;  such  as  the  mutual  greetings  of  ants  of 
the  same  society  when  brought  together  after  a  separa- 
tion of  four  months^;  and  the  return  of  a  party  of  bees 

the  neif^hbouring  objects.  The  queen  does  the  same  thing  when  flyin]^ 
into  the  ait  for  fecundation.    Huber,  RecJterches  sur  let  FourmiSf  100. . 

a  See  the  account  of  the  mode  in  which  the  Favignanais  increase  ibe 
number  of  their  hives  by  thus  dividiag  them.    Huber,  ii.  459. 

P  See  above,  p.  66.  .         .      .  ? 
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rn  spring  to  a  window,  where  ini:he  preceding  autumn 
they  had  regaled  on  honey,  though  none  of  this  sub- 
fiti^hce  had  been  again  placed  there*. 

But  the  most  striking  feet  evincing  the  memory  of 
these  last-mentioned  ihsects  has  been  communicated  to 
me  by  my  intelligent  friend  Mr.  William  Stickney,  of 
Hidgemont,  Holderness.  About  twenty  years  ago,  a 
iwarm  from  one  of  this  gentleman's  hives  took  posses- 
sibn  of  an  opienin^  beneath  the  tiles  of  his  house, 
whence,  after  remaining  a  few  hours,  they  were  dis- 
lodged and  hived.  For  many  subsequent  years,  when 
the  hives  descended  from  thig  stock  were  about  to  swarm, 
a  considerable  party  of  scouts  were  observed  for  a  few 
days  before  to  be  reconnoitring  about  the  old  hole 
under  the  tiles ;  and  Mr.  Stickney  is  persuaded,  that 
if  suffered  they  would  have  established  themselves 
there.  He  is  certain  that  for  eight  years  successively 
the  descendants  of  the  very  stock  that  first  took  posses- 
sion of  the  hole  frequented  it  as  above  stated,  and  not 
those  of  any  other  swarms ;  having  constantly  noticed 
them,  and  ascertained  that  they  were  bees  from  the 
original  hive  by  powdering  them  while  about  the  tiles 
with  yellow  ochre,  and  watching  their  return.  And 
even  at  the  present  time  there  are  still  seen  every 
swarming  season  about  the  tiles,  bees,  which  Mr.  Stick- 
ney  has  no  doubt  are  descendants  from  the  original 

stock. 

,  Had  Dr.  Darwin  been  acquainted  \yith  this  fact,  he 
would  have  adduced  it  as  proving  that  insects  can  con- 
vey traditionary  information  from  one  generation  to 
another ;  and  at  the  first  glance  the  circumstance  of 
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the  descendants  of  the  same  9tock'Tetai|iuaig  a  know-* 
ledge  of  the  same  fact  for  twenty  yeara,  during  whicli 
period  there  must  have  been  as  many  generations  of 
bees,  would  seem  to  warrant  the  inference..  But  as  it  is 
more  probable  that  the  party  of  surveying  scouts  of  the 
first  generation  was  the  next  year  accompanied  by 
others  of  a  second,  who  in  like  manner  conducted  their 
brethren  of  the  third,  and  these  last  again  others  of  the 
fourth  generation,  and  so  on, — I  draw  no  other  con- 
clusion from  it  than  that  bees  are  endowed  with  me<* 
mory,  ¥^hich  I  think  it  proves  most  satis&ctorily. 

I  am,  &c. 


£N.D   OF   THE   SECOND  VOLUME. 
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